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IMPORTANY Operating System Compatibility
0 The following are not supported on Windows XP :-
e P8 support for C8075
e  ALSPA 80-MT
o Multi GEM-MT
See section 3 of the upgrode notice for o full list of supported controllers.

o Permission problems on Windows 2000 and XP (see section 7.1.2 of the upgrade notice
for full details).
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SYSTEM TITLE:
ALSPA PBO-P Release 3.4.0 - Build 6
REASON FOR ISSUE:

Refer to the upgrade notice for a full list of the faults fixed and enhancemenis that
have been included in this releose together with the installation and upgrode
procedures,

This version of ALSPA P80-Pilot supersedes all previous releases of OVERSERIES
Support, Marine Support and ALSPA-PBOP.

PRIORITY:
Releose to all systemns currently using PB0O-Pilot V3 still within maintenance period.

Release to all systems currently using OVERSERIES V1 or V2 still within maintenance
period.

Release to oll Marine systems currently using Marine Support V1 which require support
for Sigma Drive Controllers and the OVERDRIVE Data Gatherer focility and are still
within maintenance period.

COMPATIBILITY:

Compatible with Microsoft Windows XP operoting system SP1 - with the exception of
support of ALSPA 80-MT, MUuMGEM-MT controllers and P8 support for CB0O75.

NOTE Service Pack 2 for XP has not been fully tested with oll PBO-Pilot operations.
Compatible with Microsoft Windows 2000 operoting system with Service Pock 2 or 3
Compatible with Microsoft Windows NT v4 operating system with Service Pack 5 or 6
Must have Internet Explorer V5.01 or higher installed.

Fully compatible with projects created using ALSPA P80-Pilot V3.x

Fully compatible with projects created using OVERSERIES Support for ALSPA P80-P
V2.x

Fully compatible with projects created using OVERSERIES Support for ALSPA P80-P
V1.3, vi.3..

Compatible with projects originating from the O3/2 based OVERVIEW systern provided
that upgrade procedure in the Upgrade Notice is followed.

MARINE DP & ICS SYSTEMS COMPATIBILITY:
A Series HMI v1.0.1 build 2 onwards,
A Series Network Utilities 1.0.7 build 3 onwaords.

CiMplicity Machine Edition v4,
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AMC-RB, AMC-PLC-P80m controllers require PBOm v1.
AMC-AU, AMC-DP, AMC-PLC-ISAGRAF require ISAGraf 3.4.

A Series DP / ICS Controllers require WinBatch and ISAGrof 3.4.
ALSPA CB0xx Support requires P8 or P80 (2.4 or later).

Fully compatible with the MARINE ICS SYSTEM Software which includes the VXTool
Download facility.

MARINE Propulsion SYSTEMS COMPATIBILITY:
PEC-M, PEC-S and HPCO Support requires P80m v1.
ALSPA CBOxx Support requires P8 or PBO (2.4 or loter).

MV3000 support con use Drive Coach v4.5

PROCESS INDUSTRIES SYSTEMS COMPATIBILITY:
CiMplicity Machine Edition v4.
MV3000 support con use Drive Coach v4.5
P80 support compatible with P80i v1.3.1.
ALSPA B80-MT firmware V1.54, V2.31 or V3.0.0 is required.
ALSPA 80-MT Boot PROM V1.20, V2.10\V2.2.0 or V3.0.0 is required.
Alspa 80-MT Release 2 |/O Configuration using P80 is supporied with P80 release 2.4
MULTIGEM-MT Firmware Issue K is required.
Alspo CBOxx Support requires P8 or P80 (2.4 or later].
HPCO Support requires PB0OC v1.3.4 or v1.3.3

Compatible with projects originating from the O8/2 based OVERVIEW system provided
that upgrade procedure in detailed in the upgrode notice is followed.

OVERVIEW projects containing Micro Monitor objects are not supported in this release.
GemB0/300 Conirollers should be re-created as Generic GEMs and the ladder code
re-imported.

OVERVIEW FEATURES NOT SUPPORTED IN THIS RELEASE
The following are not supported in this release of ALSPA P80-Pilot:
& Micro-Monitor
®  Global Variable Monagement and LogiCAD support for ALSPA 80-MT

@ Defining inter-task Links on Windows 2000 and XP
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e ALSPA 80-MT and MuliGEM-MT on Windows XP

INSTALLED COMPONENTS

The installation program automatically installs the following components from
Microsoft:

HTML Help Control Version 4.73.8561
Data Access Components V2.5 (Version 2.50.4403.12)
XML Parser 3.0 Service Pack 2

H you are utilising specific versions of these components and are concerned about
installing this version of ALSPA PBO-Pilot please e-mail
alspa.support@ide.alstom.com

APPROVAL

Product Sponsor : SW Mulley, PI
Date : 27" Aug 2004

Issue Authority

: Gerry Palmer, MO-Dev

Date : 27" Aug 2004
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ALSPA P80-Pilot V3.4.0

UPGRADE NOTICE
1. INTRODUCTION

ALSPA P80-Pilot V3.4.0 (Build 6} is o majer new release.

This version of ALSPA PBO-Pilot supersedes all previous releases and also replaces
both the OVERSERIES Support for ALSPA P80-P and Marine Support for PB0-P
packages. ;

IMPORTANT Operating System Compatibility
@ The following are not supported on Windows XP :-
e P8 support for CB0O75
s  ALSPA BO-MT
e Multi GEM-MT
NOTE see section 3 for a full list of supported controllers

o Permissions Problems on Windows 2000 and XP (see section 7.1.2 for full details).

Contents: 13 pages PDF125UN331 Issue A
28th Aug 2004
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2,

Issue A

IMPLICATIONS OF UPGRADING FROM P80-P V1.4

WARNING:

This version of P80-Pilot automatically upgrades your projecis to be
compatible. A full backup of all P80-Pilot projects MUST be taken
PRIOR 1o upgrading fo this version.

Once ¢ project has been created or opened with this version of ALSPA
PR0-Pilet the project will not be backward compatible with any
previous versions {i.e. the ALSPA PB0-P with the OVERSERIES and
Maorine Support Packages).

This has the following implications:

@

Obijects from o PBO-Pilot project must not be exported to an earlier version.

Once o project has been opened or created with this version of PBO-Pilot it must
not be opened with o previous version or copied fo o different PC with an older
version.

To revert fo an old version of PBO-P with the OVERSERIES or Marine Support
package, all of the projects opened with this new version must be deleted and
replaced with the copies from the backup taken ot the start of the upgrode
procedure. Any modifications made o application code will have 1o be re-
engineered,

IMPORTANT. To ensure the correct upgrade of both the PC software and ol
Pilot Projects, follow the upgrade check list provided in section 4.3 of this
document.

ALSTOM Power Conversion Lid © 2004 ALSTOM
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ALSPA P80-Pilot V3.4.0

Upgrade Notice

FEATURES SUPPORTED

Poge 30f 13

A list of enhancements and foult fixes contained in this release are shown in section 6.

This release supports the programming, configuration and monitoring of the following

controllers and drives:-
MARINE SYSTEMS:
& A Series HMI
o AMC-AU
e AMC-DP
e AMC-PLC-ISAGRAF
e AMC-PLC-P80m

e AMC-RB
e PEC-M
e PEC-S

e DP&ICS'A Series Tool
Support.

@ [CS1/0O Block Ref Tool.

® P80 support for C8020,
C8035 and C8075.

e P8 support for C8020,
C8035 and C8075*.

e ALSPA CBO-PECO
e GEM 80 Conirollers
e MV3000, GD3000 and

DC3000
e SIGMA
e GDMI

GEM Controllers:-

PROCESS INDUSTRIES SYSTEMS:

ALSPA C80-HPCi
ALSPA C80-HPCO
ALSPA C80-PECO
ALSPA 80-MT*
MULTIGEM-MT*
MULTIGEM-M

GEM 80 Controllers

MV3000, GD3000 and
DC3000

SIGMA
GDM1I

PBO support for CBD20,
C8035 and C8075.

P80OC and HPCO Support.

P8 support for C8020, 8035
and C8075%,

Local Operator Interfaces

* Not supporied on Windows XP

(GEMB0-141, GEMB0-132 and GEM80-250 Series onwards including GEM80-400
ore supported ond can be used with the GEMCAD ladder editor.

GPP v2.2 is now integrated fo provide support for the editing of the older GEM

controllers not compatible with GEMCAD.

GEMB0-400 functions for downloading firmware and event logging aren't supported.

ALSTOM Power Conversion Ltd
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ALSPA P80-Pilot V3.4.0

Page 4 of 13 Upgrade Notice
4. UPGRADE PROCEDURE
4.1 INSTALLING ON A CLEAN PC
4.1.1 Instailotion Checkdist
Complete this checklist to install ALSPA PBO-Pilot on a PC for the first time.
if the PC is going 1o be used 1o open a project created by oan old version of PBO-P with
the OVERSERIES and Marine Support packoges, then follow the checklist in section 4.3
on upgrading from old versions.
Step | Description Completed
1. Log on to Windows NT / 2000 / XP as a user with administrative
privilege on the local PC
2. Check the pre-requisite sofiware is present as stated in the instructions
provided in elecironic form on the installation CD:
& Windows Service Packs (5 for Win NT or 2 for Win 2000 or 1 for XP)
&  Microsoft Internet Explorer v5.01 SP2 (or higher).
For documentation purposes only:
® Adobe Acrobat reader
3. Run the install program for ALSPA PB0-Pilot from the installation CD and
follow the installation guide fo instoll any additional required software
fools.
4. After installation, please ensure that you shutdown, re-boot and then
logon again as the same user. This is necessary to complete the final
stages of the installation.
5. Finally, this version must be installed on oll servers and dlients. Failing to
update oll clients will resul) in unpredictable behaviour.
Issue A
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IP7013625



ALSPA P80-Pilot V3.4.0
Upgrade Notice Page 5 of 13

4.2 UPGRADING FROM PEO-PILOT V3 X
4.2.7 Installation Checldist

Complete this checklist to install this version of ALSPA P80-Pilot on a PC that has an
installation of PBO-Pilot v3.x.

i the PC is going to be used to open o project creafed by an old version of PB0-P with
the OVERSERIES and Marine Support packages, then follow the checklist in section 4.3
on upgrading from old versions.

Step | Description Completed

1. Log on to Windows NT / 2000 / XP as o user with administrative
privilege on the local PC

2. Run the install program for ALSPA P80-Pilot from the installation CD and
follow the installation guide to install any additional required software
tools.

3. After installation, please ensure that you shutdown, re-boot and then
logon agoin os the same user. This is necessary due to the post-boot
configuration required by Microsoft Date Access Components,

4. Finally, this version must be instolled on all servers and clients. Failing fo
update all clients will result in unpredictable behaviour.

4.2.2 User-Defined Help Menu Migration

In previous versions of ALSPA P80-P, additional menus on the help file could be added
by modifying the appropriate support package’s registry key. In this release a new
registry key is available colled ‘HKEY LOCAL MACHINE\SOFTWARE\ALSTOM Power
Conversion LId \NALSPA P80-Pilof\User Defined Help'.

Each string value in this key hos o name of PilotHelpX (where X is incremented from 0)
and the siring value takes the form of:

<English Menu Texi>; <English Help File>; <French Menu Texi>; <French Help
File>; <German Menu Text>; <German Help File>;

When upgrading to this release, any additional help eniries that were previously
defined remain valid, however these should be moved to the new registry key prior to
installing a support package for ALSPA PBO-P. Failure to move the entries may result
in the original help entries being lost.

Issue A
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ALSPA P80-Pilot V3.4.0

Page 6 of 13 Upgrade Notice

4.3 UPGRADING FROM P80-P & OVERSERIES / MARINE SUPPORT

4.3.1 installation Checldist
Complete the following checklist to install ALSPA P80-Pilot on o PC that has an install
of ALSPA PBO-P with the OVERSERIES or Marine Support packages:

Step | Description Completed

1. Log onto 1o the local PC with administrative access.

2. Make o back-up copy of the Pilot Project area on the PC, ensuring there
are no users connected to the Pilot Project areo.

This is required becouse Projects created or opened with this version of
ALSPA P80-Pilot will not be compatible with the old releases of ALSPA
PBO-P and the OVERSERIES and Marine Support Packages.

3. Uninstall any instances of the following applications from the PC, using
the Add\Remove Program option on the control panel:
® “OVERSERIES Support for ALSPA PBO-P” software pockage.

@ “Marine Support for ALSPA PBO-P” software pockage.
e "“ALSPA P80-P” software package.
Then restart the PC.

4, Check the pre-requisite software is present as stated in the instructions
provided in elecironic form on the CD:
® Windows Service Packs {5 for Win NT or 2 for Win 2000)

&  Microsoft Infernet Explorer v5.01 SP2 (or higher).
For documentation purposes only:
e Adobe Acrobot reader

5, Run the install program for ALSPA PBO-Pilot from the installation CD and
follow the installation guide fo install any additional required software
tools.

6. After installation, shutdown, re-boot and then logon again as the same
user. This is necessary due to the post-boot configuration required by
Microsoft Data Access Components.

7. This version must be installed on oll servers and clients. Foiling to update
all clients will result in a failure to open a Pilot Project.

8. Open all projects on stored on the local PC and wait for the automatic
project conversion fo complete.

DO NOT shut down Pilot when it is in the middle of this process. Be
aware that this may take several minutes for large projects and Pilot may
be disployed as ‘not responding’ by Windows Task Manager.
IMPORTANT once this step is complete the project connot be opened in
an old version of Pilot with the OVERSERIES or Marine Support packages.

g. Migrate any user-defined help menu items o new registry key (See
Section 4.3.2)

10. | Existing projects that have set the user names access fo use lower case
use name must download the access rights fo any Multi-GEM and
Alspa80-MT controllers prior o using any of the online tools.

Issue A
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ALSPA P80-Pilot V3.4.0
Upgrade Notice Page 7 of 13

4.3.2 User-Defined Help Menu Migrotion

in previous versions of ALSPA PEO-P, additional menus on the help file could be added
by modifying the appropriate support package’s registry key. In this release a new
registry key is available called ‘HKEY_LOCAL MACHINE\SOFTWARE\ALSTOM Power
Conversion Lid \ALSPA P80-Pilon\User Defined Help'.

Each string value in this key has o name of PilotHelpX {where X is incremented from 0)
and the string value takes the form of;

<English Menu Texi>; <English Help File>; <French Menu Text>; <French Help
File>; < German Menu Text>; <German Help File>;

When upgrading to this release, any additional help entries that were previously
defined remain valid, however these should be moved to the new registry key prior to
installing o support package for ALSPA P80-P. Failure to move the eniries may result
in the original help entries being lost.

Issue A
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4.4

4.4.1

4.4.2

Issue A

UPGRADING FROM OVERVIEW

Follow the upgrade procedure os described in section 4.1 as if installing for the first
time. To upgrade a project from the O5/2 based OVERVIEW system, follow the
procedure below. Replace text in <...> to appropriate values.

Copy the Project to the ALSPA PBO-P Server

Copy the project from the 05/2 OVERVIEW system to the Windows NT ALSPA P80-P
system using the appropriate commands...

From the O5/2 PC:

net use <dest_drive:> \\<Win_NT PC Name>\PILOT_PROJECTS
xcopy <source_drive:>\<project_name>\** <dest drive:>\** /s /h Jo /v /t /e

From the Windows NT or 2000 PC:

Ensure that the O5/2 project is visible by creoting o sharename, map o network drive
using Windows Explorer and then copy the project using explorer. Ensure that Explorer
is set to show all files (including hidden ones).

Convert the Project to PB0-P Format

On the ALSPA PBO-P system, convert the project using the projcony utility as follows...

projconvy <project pathname> <project pathname>

if the two pathname parameters are the same then projcony will convert the project in
its current location. I the second pathname paorameter is different then a new project
will be created.

All objects will be converfed 1o operate under ALSPA P80-Pilot. Note thot the project
can not be copied back to the O5/2 system and used under OVERVIEW once it has
been converted.

Any MULTIGEM-M controllers found in the original OVERVIEW project will be
converted such that the P-table values in P0O..P200 will be intialised from the values
entered through the configuration dialogs in the O5/2 system {e.g. Starnet
configuration, serial ports configuration).

MULTIGEM-M controllers are now configured in the same way as Generic GEM 80
controller with the exception that the user must correctly define the board number of
each MULTIGEM-M processor within the controller using the ‘Board Parometers’
option. This number is used fo override the tributary address in the 1O processor’s
‘Comms Addresses’ ESP dialog fo enable PBO-Pilot to falk to any of the slave
processors in the controller rack.

SIGMA remote download functionality no longer requires the user to configure o
specific project for which OVERLAND Plant Conneciion is fo provide remote download
facilities. Any SIGMAs present in existing projects must have their ‘Comms Address’
details re-entered and the remote download flog enobled/disabled as desired.

GEMBO/300 Controllers must be re-modelled as Generic GEMs.

ALSTOM Power Conversion Lid ©® 2004 ALSTOM
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5.2

ALSPA P80-Pilot V3.4.0
Upgrade Notice Page 9 of 13

COMPATIBILITY:

Compatible with Microsoft Windows XP operating system SP1 - with the exception of
support of ALSPA 80-MT, MuliGEM-MT controllers and P8 support for CB075.

MOTE Service Pack 2 for XP has not been fully tested with oll P0-Pilot operations.
Compatible with Microsoft Windows 2000 operating system with Service Pack 2 or 3
Compatible with Microsoft Windows NT v4 operating system with Service Pack 5 or 6
Must have Internet Explorer V5.01 or higher installed.

Fully compatible with projects created using ALSPA PBO-Pilot V3.x

Fully compotible with projects created using OVERSERIES Support for ALSPA PB0-P
V2.x

Fully compatible with projects created using OVERSERIES Support for ALSPA P80O-P
V1.3, V1.3.1.

Compatible with projects originating from the O85/2 based OVERVIEW system provided
that upgrade procedure in the Upgrade Notice is followed.

MARINE DP & ICS SYSTEMS COMPATIBILITY:

A Series HMI v1.0.1 build 2 onwards.

A Series Network Utilities 1.0.1 build 3 onwards.

ClMplicity Machine Edition v4.

AMC-RB, AMC-PLC-PBOm controllers require P80m v1.
AMC-AU, AMC-DP, AMC-PLC-ISAGRAF require ISAGraf 3.4.

A Series DP / ICS Controllers require WinBatch and ISAGraf 3.4,
ALSPA C80xx Support requires P8 or P80 (2.4 or later).

Fully compatible with the MARINE 1CS SYSTEM Software which includes the VXTool
Download facility.

MARINE Propulsion SYSTEMS COMPATIBILITY:
PEC-M, PEC-5 and HPCO Support requires PE0m vl1.
ALSPA C80xx Support requires P8 or P80 (2.4 or later].
MV3000 support can use Drive Coach v4.5

Issue A
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53

5.3.1

5.4

Issue A

PROCESS INDUSTRIES SYSTEMS COMPATIBILITY:

CliMplicity Machine Edition v4.

MV3000 support can use Drive Coach v4.5

P80I support compatible with P80I v1.3.1.

ALSPA 80-MT firmware V1.54, V2.31 or V3.0.0 is required.

ALSPA 80-MT Boot PROM V1.20, V2.10\V2.2.0 or V3.0.0 is required.

Alspa BO-MT Release 2 1I/O Configuration using P80 is supported with P80 release 2.4
MULTIGEM-MT Firmware Issue Kis required.

Alspa C80xx Support requires P8 or P80 (2.4 or later].

HPCO Support requires PBOC v1.3.4 or v1.3.3

Compatible with projects originating from the O8/2 based OVERVIEW systern provided
that upgrade procedure in detailed in the upgrode notice is followed.

OVERVIEW projecis containing Micro Monitor objects are not supported in this relecse.
GemB0/300 Controllers should be re-created us Generic GEMs ond the ladder code
re-imported.

OVERVIEW FEATURES NOT SUPPORTED IN THIS RELEASE

The following are not supported in this release of ALSPA PBO-Pilot:
e Micro-Monitor
® Global Variable Management and LogiCAD support for ALSPA B0-MT
® Defining inter-task Links on Windows 2000 and XP

@ ALSPA 80-MT and MultiGEM-MT on Windows XP

INSTALLED COMPONENTS

The installation program automatically installs the following components from
Microsoft:

HTML Help Control Version 4.73.8561
Data Access Components V2.5 (Version 2.50.4403.12)
XML Parser 3.0 Service Pack 2

i you are utilising specific versions of these components and are concerned about
installing this version of ALSPA P80-Pilot please e-mail glspa.supporti@tde.alstom.com

ALSTOM Power Conversion Lid © 2004 ALSTOM
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ALSPA P80-Pilot V3.4.0
Upgrade Notice Page 11 of 13

6. ENHANCEMENTS

This release includes the following enhancements:

1271 Add an Online \ Offline comparison report for AMC controllers

There is now an AMC Firmware Comparison oplion under the reporis menu in Pilot. This
generates a compaorison report of the version of firmware thet is configured in the project
and the version currently active on the target controllers.

1288 Support 8-Bit GEM controllers
B bit GEM controllers are now supported in Pilot via the new GPP Processor object that
can be inserted under o Generic GEM controller object. The GPP Processor fully supports
8-bit gems via the GPP v2.2 editor.

1314 Add support for automatic and manual upload of PEC trip histories
PEC #rip histories can be uplooded automatically for all controllers in a project via the
automatic trip history collection option at the root of a project. PEC trip histories can be
manually uploaded for o individual controller via the Manual Trip History Upload option
available ot the controller.

1316 Log the AMC download in the project journal
An entry is added to the project journal when the download is selected for an AMC-AU,
AMC-DP, AMC-PLC-PBOm, AMC-PLC-ISAG, AMC-RB, PECs and PECm controller.

1317 Add support for PBO-View online workspaces
A P80-View online workspace can be added under PECm, PECs, AMC-PLC-P80m and
AMC-RB controllers. Once selected the PBO-View applicotion will open in online mode

and with the IP address of the parent controller from the Pilot project under which the
workspace is contained.

1339  Allow files with no extension to be added under a HMI PC or HMI Files Folder
The HMI support now allows files with no extension fo be added into the configuration
structure under a HMI PC or o HMI Files Folder.

1341 HMI download improvements

The MMI download includes version information of the HMI configuration and mimic files
in Pilot when o download 1o a HMI PC occurs. Also the number of hidden and temporary
00X files downloads is reduced.

1350 Enable the Def File workbench tool for PEC, AMC-PLC and AMC-RB controllers
Issue A
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1355

1370

1379

6.1

The Def File workbench tool can now be used with PEC, AMC-PLC and AMC-RB
controllers to provide the editing of configuration files. Also configuration files can be
downloaded in via the download dialog for PEC, AMC-PLC and AMC-RB controllers.

Improve version management for HMI PC objecis

The version of HMI PC and HMI Files Folder will update in theses conditions.

Remove P80c version management prompting for change reason.

When the P80c¢ application is opened from Pilot an entry is added to the project journal
but when P80c is closed the user is not presented with a version management dialog
prompting for a change reason. NOTE the version number can still be updated via the
Tools->Version Label menu option in Pilot.

Add support for P80-View v1.2.0

PBO-Pilot installs and is fully compatible with PB0-View v1.2.0

FAULTS CURED

In addition the following faults have been fixed:

1315

1323

1327

1335

1340

The view and merge button in the trip histories dialog do not work

The View and Merge buttons in the trip history dialog now operate correctly.

Launching DriveCoach when it is not installed will couse PBO-Pilot to crash

Launching DriveCoach when it is not installed will cause P80-Pilot to prompt the user,
informing them it is not installed.

HMI download dialog fixes

The HMI download diolog now allows optional downloods when only the local PC is
available. The download of HMI configuration files now copies the network.def file to config
sub directory of the contract directory on the target PC. The HM! download to local PC now
works correctly when it is the only ovailoble option. The insert of o HM! object into project
does now creates the Config\DP\Add dir. ‘

Special Function 30 does cannot be edited in GEMCAD NT

The Special Function S0 can now be edited correctly in the GEMCAD editor.

Auto Trip collection can still be left running when its closed

Issue A
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The Auto Trip collection for PEC controllers can no longer be left permanently running when
the cross icon is pressed. NOTE Sometimes it will remain in running for upto o maximum of
30 seconds while the connection to the controller is being closed.

1365 Remove P80 version management prompling for change reason,
When the PBOi application is opened from Pilot an entry is added to the project journal but
when P80 is closed the user is not presented with o version management dialog prompting
for a change reason. NOTE the version number can still be updated via the Tools->Version
Label menu option in Pilot,

1376 Pilot Help poge is always ontop of the main Pilot window
The main Pilot help page lounched from the Help->Help Topics is not placed ontop of the
Pilot window.

7. FAULTS

7.1.1 Quistanding Foulis

390 Possible to use online commands from a Controller in the scratchpad
702 The tree view can not be reliably navigated using the keyboard.

1260  Project import from Zip file does not allow selection of global files stored at the
project roof,

7.1.2 Permissions Problems on Windows 2000 and XP

This section lists problems on Windows 2000 ond XP only for users who have not got
“Power User” or “Administrator” privileges on the local PC:

858 Alspa 80MT /O Config will only launch for admin users on Win 2000 and XP
849 Project Report generation will only launch for admin users on Win 2000 and XP
871 I/0O Black Ref does not function correcily for non-administrators on Win2000 and XP

1145 Only administrotors or power users can modify list of Pilot servers on Win 2000 and
XP
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GETTING STARTED SYSTEM REQUIREMENTS

GETTING STARTED

Welcome to Crimson 2—the latest operator interface configuration package from Red Lion
Controls. Crimson is designed to provide guick and easy access to the features of the G3
series of operator panels, while still allowing the advanced user to take advantage of high-end
features, such as Crimson’s unique programming suppeort.

SYSTEM REQUIREMENTS
Crimson 2 is designed to run on PCs with the following specifications. ..
e A Pentium class processor as required by the chosen operating system.
e RAM and free disk space as required by the chosen operating system.
e  An additional 10MB of disk space for software installation.
e A display of at least 800 by 600 pixels, with 256 or more colors recommended.
e  An RS8-232 or USB port for downloading to a G3 panel.

Crimson 2 is designed to operate with all versions of Microsoft Windows from Windows 95
upwards. If you want to take advantage of the USB port provided by the G3 operator panels,
you will need to use, as a minimum, Windows 98. If you intend to use the USB port to
remotely access the G3’s CompactFlash card, we recommend that you use Windows 2000 or
Windows XP. While Windows 98 is capable of accessing the card, the later versions of the
operating system provide more robust operation, and are much better about when they choose
to lock the card, thereby preventing the C2 runtime from writing data.

INSTALLING THE SOFTWARE

If you downloaded the Crimson software from Red Lion’s website, simply execute the
download file, and follow the instructions. If you received a copy of Crimson on CD, place
the CD in your system’s CDROM drive, and follow the instructions that will appear. If no
instructions appear, you may have auto-run disabled. In that case, select the Run option from
the Start menu, and enter x: \setup, where x is the drive letter of your CDROM drive. Again,
follow the resulting instructions, and the software will be installed.

CHECKING FOR UPDATES

If you have an internet connection, the Check for Update... in the Help menu will go to Red
Lion’s web site to check for updates to Crimson. If a later version than the one you are using
is found, Crimson can download and update your software.

REVISION 5 Page 1
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InsTALLING THE USB DRIVERS

When you {irst connect a G3 panel to your PC using a USB cable, Windows will prompt you
for the location of the drivers for the device. The default location for these drivers is
Ci\Program Files\Red Lion Controls\Crimson 2.0\Device. When the Hardware Setup Wizard
appears, choose the Browse option, and either point the Wizard at that location or whatever
other location you specified during installation of the software. It is important that you
perform this step correctly, or you may have to manually remove the drivers using the Device
Manager, and repeat the installation once more.
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CRIMSON BASICS

To run Crimson, select the Crimson icon from the Red Lion Controls folder on the Programs
section of vour Start Menu. The main C2 screen will appear, showing the icons that are used
to configure the various aspects of the operator panel’s behavior...

The software is designed such that the first three icons are the only ones required for the
majority of simple applications. The remainder of the icons provide access to the terminal’s
more advanced features, such as programming, data logging and the G3’s web server.

Marn Screen Icons

The sections below provide an overview of each icon in turn...

COMMUNICATIONS

This icon is used to specify which protocols are to be used on the G3’s serial
ports and on the Ethernet port. Where master protocols are used (ie.
protocols by which the G3 initiates data transfer to and from a remote
device) you can also use this icon (o specify one or more devices to be
accessed. Where slave protocols are used (ie. protocols by which the G3
receives and responds to requests from remote devices or computer systems) you can specify

which data items are {o be exposed for read or wrile access. You can also use this icon to
move data between one remote device and another via Crimson’s protocol converter.

Darta Tacs

This icon is used to define the data items to be accessed within the remote
devices, or to define internal data items io store information within the
terminal itself. Each tag has a variety of properties associated with it. The
most basic property is formatting data, which is used to specify how the data

held within a tag is to be shown on the terminal’s display, and on such
things as web pages. By specifying this information within the tag, Crimson removes the need
for vou to re-enter formatting data each time a tag is displayed. More advanced tag properties
include alarms that may activate when various conditions relating to the tag occur, or triggers,
which perform programmable actions on similar conditions.
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LISER INTERFACE

This icon is used to create and edit display pages, and to specily what
aclions should be taken when the operator panel’s keys are pressed, released
or held down. The page editor allows you to display various graphical items
known as primitives. These vary from simple items, such as rectangles and
lines, to more complex items that can be tied to the value of a particular tag
or expression. By default, such primitives use the formatting information
defined when the tag was created, but this information can be overridden if required.

PROGRAMMING

This icon is used to create and edit programs using C2’s unique C-like
programming language. These programs can perform complex decision
making or data manipulation operations based upon any data items within
the system. They serve to extend the [unctionality of Crimson beyond that of
the standard functions included in the software, thereby ensuring that even
the most complex applications can be tackled with ease.

Data LOGGER

This icon is used to create and manage data logs, each of which can record
any number of variables to the G3’s CompactFlash card. Data may be
recorded as quickly as once per second. The recorded values will be stored
in CSV (comma separated variable) files that can casily be imported into
applications such as Microsoft Excel. The files can be accessed by
swapping-out the CompactFlash card, by mounting the card as a drive on a PC connected on
the G3’s USB port, or by accessing them via Crimson’s web server via the Ethernet port.

WEB SERVER

This icon is used to configure Crimson’s web server and to create and edit
web pages. The web server is capable of providing remote access to the G3
via a number of mechanisms. First, you can use Crimson 1o create automatic
web pages which contain lists of tags, each formatted according to the tag’s
properties. Second, you can create a custom site using a third party HTML
editor such as Microsoft FrontPage, and then include special text to instruct
Crimson to insert live tag values. Finally, you can enable C2’s uniqgue remote access and
control feature, which allows a web browser to view the G3's display and control its
kevboard. The web server can also be used to access CSV files from the Data Logger.

MISCELLANEOUS

This icon is reserved for future expansion.
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LisinG BaLLoON HELP

Crimson provides a useful feature called Balloon Help...

b e GOl 25 S i 3 =t

e £ S Lk o
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This feature allows you to see help information for each icon in the main menu, or for each
field in a dialog box or window. It is controlled via the icon at the right-hand edge of the
toolbar, and can be configured to three modes, namely “Do Not Display”, in which case
balloon help is disabled; “When Mouse Over”, in which case help is displayed when the
mouse pointer is held over a particular field for a certain period of time; or “When Selected”,
in which case help is always displayed for the currently selected field.

Woriing witH DATABASES

Crimson stores all the information about a particular panel’s configuration in what is called a
database file. These files have the extension of cp2, although Windows Explorer will hide
this extension if it is lefl in its default configuration. Crimson database files differ from those
used by previous Red Lion operator panels, in that they are text files which are thus far easier
to recover in the case of accidental corruption. Databases are manipulated via the commands
found on the File menu. These commands are standard for all Windows applications, and
need no further explanation. The exception is Save Image, which will be covered later.

DOWNLOADING TO A TERMINAL

Crimson database files are downloaded to the G3 panel by means of the Link menu. The
download process typically takes only a few seconds, but can take somewhat longer on the
first download if Crimson has to update the firmware in the operator panel, or if the panel
does not contain an older version of the current database. After this first download, however,
Crimson uses a process known as incremental download to ensure that only changes to the
database are transferred. This means that changes can be made in seconds, thereby reducing
your development cycle time and simplilying the debugging process.
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CONFIGURING THE LINg

The programming link between the PC and the G3 is made using either an R8-232 serial port,
or a USB port. Before downloading, you should use the Link-Options command to ensure
that you have the correct serial port selected, or that you have selected USB as appropriate.

1 Communiabions Port
£ COME

x

If you are using USB, you might also want to ensure that the G3’s USB drivers have been
correctly installed. To do this, connect the G3 panel, and, if the drivers have not previously
been installed, follow the instruclions at the start of this manual. Then, open the Device
Manager for your operating system, and expand the USB icon to show the icon for the G3
Panel device. Ensure that this icon does not display a warning symbol. If it does, remove the
device, unplug and reconnect the G3 panel, and verify that you have correctly followed the
driver installation procedure. The illustrations below show typical Device Manager views
with the CompactFlash dismounted and mounted, respectively....

S =E]

viA USB rsversa Host Cortrater

SENDING THE DATABASE

Once the link is configured, the database can be downloaded using either the Link-Send or
Link-Update commands. The former will send the entire database, whether or not individual
objects within the file have changed. The latter will only send changes, and will typically take
a much shorter peried of time to complete. The Update command is typically the only one
that you will need, as Crimson will automatically fall-back to a complete send if the
incremental download fails for any reason. As a shortcut, note that you can access Link
Update via the lightning-bolt symbol on the toolbar, or via the ¥9 key on the PC.

Status

| Ttem 0000 - writing deka black 3.
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EXTRACTING DATABASES

The Link-Support Upload command can be used to instruct Crimson whether or not it should
include the information necessary to support database upload when sending a database to a
G3 panel. Supporting upload will slow the download process somewhat, but will ensure that
should vou lose your database file, you will be able to extract an editable image from the
terminal. If vou lose your database file and vou do not have upload support enabled, vou will
not be able to reconstruct vour file without starting from scratch. To extract a database from a
panecl, use the Link-Extract command. This command will upload the database, and then
prompt you for a name under which to save the file. The file will then be opened for editing.
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MOUNTING THE COMPACTFLASH

If you are connected to a G3 panel via the USB port, you can instruct Crimson to mount the
(G3’s CompactFlash card as a drive within Windows Explorer. You can use this functionality
to save files to the card or to read information from the Data Logger. The drive is mounted
and dismounted by sending commands using the Mount Flash and Dismount Flash options on
the Link menu. Once a command has been sent, the G3 pane! will be reset, and Windows will
refresh the appropriate Explorer windows to show or hide the CompactFlash drive.
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Disk(E)
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Note that some caution is required when mounting the CompactFlash card...

¢  When the card is mounted, the G3 will periodically inform the PC if data on the
card has been modified. This means that both the PC and the G3 will suffer
performance hits if the card is mounted during data logging operations for longer
than necessary.
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CRIMSON UsER MANUAL

If you write to the CompactFlash card from your PC, the G3 will not be able to
access the card until Windows releases its “lock” on the card’s contents. This
may take up to a minule, and will restrict data logging operations during that
time, and prevent access to custom web pages. Crimson will use the G3’s RAM
to ensure that no data is lost, but if too many writes are performed such that the
card is kept locked for four minutes or more, data may discarded. Note that
Windows 98 is particularly bad at keeping the card locked when there is no need
for it. Windows 2000 or Windows XP is thus the operating system of choice
when using this feature.

You should never attempt to format a CompactFlash card that you have mounted
via the G3, whether it be via Windows Explorer or from the command prompt.
Windows does not correctly lock the card during format operations, and the
format may thus be unreliable and lead to subsequent data loss. The approved
method of formatting a card is via the “Format Flash...” command in Crimson,
or a stand-alone CompactFlash adapter using the FAT16 file format.

SENDING THE TIME

UPDATING VIA COMPACTFLASH
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The Link-Send Time command can be used to set the G3’s clock to match that of the PC on
which Crimson is executing. Obviously, make sure your clock is right before you do this!

if you need to update the database within a unit which is already instalied at a customer’s site,
Crimson allows you to save a copy of the database to a CompactFlash card, ship that card to
your customer, and have the G3 load the database from that card. The process is performed
via the Save Image command on the File menu.

The Save Image command will create a Crimson database image file with a ¢p1 extension. It
will also save a copy of the current G3 firmware to a file with a BIN extension. The image file
must be given the name DBASE.cpI, and both it and the Bxw file must be placed in the root
directory of a CompactFlash card. To update a G3 panel, power down the unit, insert the
CompactFlash card bearing the two files, and reapply power to the unit. The G3’s boot loader
will first check whether it needs to upgrade the unit’s firmware, and once this process has
been completed, the Crimson runtime application will load the database stored on the card.
The CompactFlash card can then be removed or left in place as required.
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Gury MeEprraTion Cones

If a problem with the Crimson runtime application within the G3 operator panel resulis in the
panel being reset, the condition that caused the fault will be logged. When the panel restarts,
this information will be displayed in the form of a Guru Meditation Code. A typical code will
have the format...

03-2004-1BE4-205

The message can be accepted by pressing the F1 key, at which point the terminal will resume
normal operation. Note that communications, data logging and the web server are still active
when the GMC is displayed—only the user interface is interrupted. This means that system
disruption is minimized, and functions such as protocol conversion continue to operate.

Before accepting the message, you may wish to write down the code. You may then email it
to Red Lion technical support, so that one of our technical gurus can meditate on this
information in order to track-down the cause of the problem. You may also want to email a
copy of the terminal’s database, and describe what you were doing when the terminal crashed.
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CONFIGURING COMMUNICATIONS

The first stage of creating a Crimson database is (o configure the communications ports of the
(33 panel to indicate which protocols you want to use, and which remote devices you want to
access. These operations are performed from the Communications window, which is opened
by selecting the first icon of the Crimson main screen.

& H

As can be seen, the Communications window lists the unit’s available ports in the form of a
tree structure. G3 panels have three primary serial ports, with the option to add a further two
ports in the form of an expansion card. They also provide a single Ethernet port which is
capable of running four communications protocols simultaneously.

SERIAL PORT USAGE
When deciding which of the G3's serial ports to use for communications, note that...

e The G303 multiplexes a single serial communications controller between its
RS-232 and R5-485 comms ports. This means that if either port is used for a
slave protocol, the other port is unavailable, It also means that if a token-passing
protocol such as Allen-Bradley DH-485 is employed, the other port is similarly
disabled. Other G3 panels impose no such resirictions.

@  The unit’s programming port may be used as an additional communications port,
but it will obviously not be available for download if it is so employed. This is
not an issue if the USB port is used for such purposes, and it is highly
recommended that you use this method of download if you want to connect
serial devices via the programming port.
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SELECTING A PrROTOCOL

To select a protocol for a particular port, click on that port’s icon in the lefi-hand pane of the
Communications window, and press the Edit butfon next to the Driver field in the right-hand
pane. The following dialog box will appear...

x{

GE

Kluckner Moslier
Matsushits
Misubists Electric
Modbus

Select the appropriate manufacturer and driver, and press the OK button 1o close the dialog
box. The port will then be configured o use the appropriate protocol, and a single device icon
will be created in the lefti-hand pane. If you are configuring a serial port, the various Port
Settings fields (Baud Rate, Data Bits, Stop Bits and Parity) will be set to values appropriate to
the protocol in question. You should obviously check these settings to make sure that they
correspond to the settings for the device to be addressed.

ProToCOL OPTIONS

Some protocols require additional configuration of parameters specific to that protocol. These
appear in the right-hand pane of the Communications window when the corresponding port
icon is selected. The example below shows the additional parameters for the Allen-Bradley
DDH-485 driver, which appear under the Driver Settings section of the window.
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WoriNG WITH DEVICES

As mentioned above, when a communications protocol is selected, a single device is created
under the corresponding port icon. In the case of a master protocol, this represents the initial
remote device to be addressed via the protocol. If the protocol supports access to more than
one device, you can use the Add Additional Device bution included with the port icon’s
properties o add further target devices. Each device is represented via an icon in the lefi-hand
pane of the Communications window, and, depending on the protocol in question, may have a
number of properties to be configured. ..
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In the example above, the Modbus Universal Master protocol has been selected, and two
additional devices have been created, indicating that a total of three remote devices are (o be
accessed. The right-hand pane of the window shows the properties of a single device. The
Enable Device property is present for devices for all protocols, while the balance of the fields
are specific to the protocol that has been selected. Note that the devices are given default
names by Crimson when they are created. These names may be changed by selecting the
appropriate icon in the lefi-hand pane, and simply typing the new device name.

ETHERNET CONFIGURATION

The (33’s Ethernet port is configured via the Ethernet icon in the lefi-hand pane of the
Communications window. When this icon is selected, the following settings are displayed...
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IP PARAMETERS

The Port Mode field controls whether or not the port is enabled, and the method by which the
port is to obtain its [P configuration. If DHCP mode is selected, the G3 will attempt to obtain
an IP address and associated parameters from a DHCP server on the local network. If the unit
is configured to use slave protocols or to serve web pages, this option will only make sense if
the DHCP server is configured to allocate a well-known TP address to the MAC address
associated with the unit, as otherwise, users will not be sure how to address the panel!

If the more common Manual Configuration mode is selected, the IP Address, Network Mask
and Gateway fields must be filled out with the appropriate information. The default values

provided for these fields will almost never be suitable for vour application! Be sure to consult
your network administrator when selecting appropriate values, and be sure to enter and
download these values before connecting the G3 to your network. If you do not follow this
advice, it is possible-—although unlikely—that you will cause problems on your network.

PHYSICAL LAYER

The Physical Layer options control the type of comnection that the G3 will attempt to
negotiate with the hub fo which it is connected. Generally, these options can be lefl in their
default states, but if you have trouble establishing a reliable connection, especially when
connecting directly to a PC without an intervening hub or switch, consider turning off both
Full Duplex and High Speed operation fo see if this solves the problem.

PROTOCOL SELECTION

Once the Ethernet port has been configured, you can select the protocols that you wish to use
for communications. Up to four protocols may be used at once, and many of these protocols
will support multiple remote devices. This means that you have several options when
deciding how to mix protocols and devices to achieve the resulis you want. For example,
suppose you want to connect to two remote slave devices using Modbus over TCP/IP.

Your first option is to use two of the Ethernet port’s protocols, and configure both as Modbus
TCP/IP Masters, with a single device aitached fo each protocol...

For most protocols, this will produce higher performance, as it will allow simultaneous
communications with the two devices. It will, however, consume two of the four available
protocols, limiting your ability to connect via additional protocols in complex applications.
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Your second option is to use a single protocol configured as a Modbus TCP/IP Master, but to
add a further device so that both slaves are accessed via the same driver. ..

ekt s Lvice

This will typically produce slightly reduced performance, as Crimson will poll each device in
turn, rather than talking to both devices at the same time. It will, however, conserve Ethernet
protocols, allowing more complex applications without running out of resources.

SLAVE PROTOCOLS

For master protocols (ie. those where the G3 initiates communication) there is no further
configuration required under the Communications icon. For slave protocols (ie. those where
the G3 receives and responds to remote requests), however, the process is slightly more
complex, as you must also indicate what data you wish to expose for remote access.

SELECTING THE PROTOCOL

As with master protocols, the first stage is to select the protocol for the communications port
that you wish to use. The example below shows the G3's RS-232 port configured for
operation with the Modbus ASCII Slave protocol...

Note that a single device has been automatically created for the protocol. In the case of master
protocols, this represents the remote device that the G3 will access. In this case, though, the
device represents the Modbus slave that the G3 will itself embody. This means that only a
single device is required, and that things such as the station number to which the G3 will
respond are normally configured via the port settings rather than those of the device.
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ADDING GATEWAY BLOCKS

Having conligured the protocol, you must now decide what range of addresses you want the
slave protocol to expose. In this example, we want to use Modbus registers 40001 through
40008 to allow read and write access {o certain data items in our database. We begin by
selecting the device icon in the lefi-hand pane of the Communications window, and clicking
the Add Gateway Block button in the right-hand pane. An icon to represent Block 1 will
appear, and selecting it will show the following settings. ..

In the example above, we have configured the Start Address to 40001 to indicate that this is
where we want the block to begin. We have also configured the Block Size to eight so as to
allocate one Modbus register for each tag we want to expose. Finally, we have confligured the
Direction as Device to G3, to indicate that we want remote devices to be able to read and
write data items exposed via this block.

ADDING ITEMS TO A BLOCK

Once the block has been created and its size defined, entries appear in the lefi-hand pane of
the window to represent each of the registers that the block exposes to remole access. When
one of these entries is selected, the right-hand pane shows a list of available data items,
comprising both tags from within your database, and data registers from any master
communications devices that you have configured...

To indicate that you want a particular register within your gateway block to correspond to a
particular data item, simply drag that item from the right-hand pane to the lefi-hand pane,
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dropping it on the appropriale gateway block entry. The example above shows how the first
four registers in the block have been mapped to tags called Tank1 through Tank4, indicating
that accesses to 40001 through 40004 should be mapped to the respective variables.

ACCESSING INDIVIDUAL BITS
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if your application requires i, you can expand individual elements within a Gateway Block to
their constituent bits, and map a different data item to each bit. To do this, right-click on the
element in question, and select Expand from the resulting pop-up menu. The right-hand pane
will be updated to show the individual bits that make up the register, and these can be mapped
using the drag-and-drop process described above.

Prorocol CONVERSION

In addition to exposing internal data tags via slave protocols, Gateway Blocks can also be
used to expose data that is obtained from other remote devices, or to move data between two
such master devices. This unique protocol conversion feature allows much tighter integration
between elements of your control system, even when using simple, low-cost devices.

MASTER AND SLAVE

Fxposing data from other devices over a slave protocol is simply an extension of the mapping
process described above, except this time, instead of dragging a tag from the right-hand pane,
you should expand the appropriate master device, and drag across the icon that represents the
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registers that you want to expose. You will then be asked for a start address in the master
device, and the number of registers to map, and the mappings will be created as shown,

In this example, registers N7:0 through n7:7 in an Allen-Bradley controller have been
exposed for access via Modbus TCP/IP as registers 40001 through 40c08. Crimson will
automatically ensure that these data items are read from the Allen-Bradley PLC so as to fulfill
Modbus requests, and will automatically convert writes to the Modbus registers into writes to
the PLC. This mechanism allows even simple PLCs to be connected on an Ethernet network.

MASTER AND MASTER

To move data between two master devices, simply select one of the devices, and create a
Gateway Block for that device. You can then add references to the other device’s registers
just as you would when exposing data on a slave protocol. Again, C2 will automatically read
or write the dala as required, transparently moving data between the devices. The example
below shows how to move data from a Mitsubishi FX into an Allen-Bradley PLC. ..

WHICH WAY AROUND?

One question that may occur to you is whether you should create the Gateway Block within
the Allen-Bradley device, as in this example, or within the Mitsubishi device. The first thing
to note is that there is no need to create more than a single block to perform transfers in a
single direction. If you create a block in AB to read from MITFX, and a block in MITFX to
write to AB, you’ll simply perform the {ransfer twice and slow everything down! The second
observation is that the decision as to which device should “own” the Gateway Block is
essentially arbitrary. In general, you should create your blocks so as to minimize the number
of blocks in the database. This means that if the registers in the Allen-Bradley lay within a
single range, but the registers in the Mitsubishi are scattered all over the PLC, the Gateway
Block should be created within the Allen-Bradley device so as to remove the need to create
multiple blocks to access the different ranges of the Mitsubishi device.

Dara TRANSFORMATION

You may also use Gateway Blocks to perform math operations that your PLC might not
otherwise be able to handle. For example, you may want to read a register from the PLC,
scale it, take the square root, and write it back to another PLC register. To accomplish this,
refer to the section on Data Tags, and create a mapped variable to represent the input value
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that will be read from the device, Then, create a formula to represent the output value, setting
the expression so as to perform the required math. You can then create a Gateway Block
targeted at the required output register, and drag the formula across to instruct Crimson to
write the derived value back to the PLC.

MoresFror Epicy UseRs

Users of Red Lion’s Edict-97 operator interface configuration software will by this point no
doubt be wondering what happened to the Communications Blocks that they know and love
so well. The answer is simple: Crimson manages communications blocks automatically, and
only reads and writes the data that is needed to satisfy the requirements of the system at that
time. This means that if a register is only accessed on a given page, it will only be read when
that page is selected. The communications process is thus automatically optimized.

Other communications differences between Edict-97 and Crimson are. ..

e Slave protocols are no longer handled via Communications Blocks, but by
mapping data items into Gateway Blocks. This means that the same dala item
can be exposed via multiple slave protocols without any further configuration.

e Writes in Crimson are transaction-based rather than value-based. This means that
if you write a register to 1 and then to 0, you are guaranteed that two writes will
be performed. This avoids the need for Pulse Blocks and other horribleness.

# Rather than using the comms update complete event to move values from one
device to another, or to fransform values and write them back to the source
device, Crimson uses Gateway Blocks as described above.

= (rimson’s communications architecture operates at much higher performance
levels than that of Edict-97. It uses multiple tasks and much greater amounts of
buffering to ensure that communications updates are kept to 2 minimum.
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CONFIGURING DATA TAGS

Once you have configured the communications options for your database, the next step is to
define the data items that you want to display or otherwise manipulate. This is done by
selecting the Data Tags icon from the main screen.

AL ABOUT TAGS

Data Tags are named entities which represent data items within the operator terminal. Tags
may be “mapped” to registers in remote devices, in which case Crimson will automatically
read the corresponding register when the tag is referenced or displayed. Similarly, if you
change a mapped tag, Crimson will automatically write the new value to the remote device.

TYPES OF TAGS

When you first open the Data Tags window, you will sce that the right-hand pane contains an
apparently bewildering number of buttons that can be used to create different kinds of data
tags. While all these buttons may seem a little imtimidating at first, the fifteen different kinds
of tag can be broken down into three families, each containing five members,

it e - o 20
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TAG FAMILIES
The three families of tags are listed below. ..

e Variables represent a single data item within the terminal. Variables may be
mapped to PLC registers, and may be configured as retentive, in which case their
values will be kept in memory even when the operator panel is powered off. The
defining characteristics of a variable are that they contain a single item, and that
it is in theory possible to write to this item, even if in practice the variable is
configured as read-only. (If this seems confusing, read on, and you’ll see how
this contrasts to a formula, which does not have this property.)

e  Formulae represent derived values. They are a combination of other data items,
typically combined using one or more math operations. For example, a formula
might represent the sum of two tank levels. While a formula can be set to be
equal to the contents of a PLC register, it is not truly mapped to that register, in
that it can never be written to and thus cannot be considered to be equivalent to
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that register. The need for this restriction is obvious if you consider a formula
such a Tank1l+Tank2. What would it mean to write to this expression?

#  Arrays represent a collection of data items within the terminal. They cannot be
mapped to PLC registers, but instead they represent a list of values within the
panel’s own memory. These are typically used to store recipe data, or to build up
collections of data for statistical analysis. They are not used in the majority of
simple applications, but provide a powerful tool for more complex projects.

TAG TYpES
Each family contains five tag types, each of which holds a different kind of data...

s Flag tags represent a single true or {alse condition. When they are mapped to a
register in a remote device, they will typically correspond to an internal coil or to
a single digital /O point. Flag formulae typically represent combinations of such
items, or comparisons of numeric values.

® Integer tags represent 32-bit signed mumbers. These tags can store values
between ~2,147,483,648 and +2,147,483,647. Even if a tag is mapped to a PLC
register which contains only 16 bits of data, Crimson performs its internal
operations at the higher level of precision to ensure large intermediate values can
be handled with ease.

e  AMulti tags vepresent numeric values that correspond to a number of distinet
states. Thus, while an integer might represent a tank level, a multl tag will
represent, say, one of three states of a machine, such as Stopped, Running or
Paused. The distinction is obvious when vou consider that a multi tag is
displayed as one of a set of strings, while an integer is displayed as a number.

e Reql tags represent 32-bit single precision floating-point numbers. These tags

can store values between +107* and +10”* with a precision of about 7
significant figures. While it is seldom necessary to use real tags to represent
physical quantities—which typically have more tightly defined ranges—they are

useful for performing statistical operations or other math functions.

e Siring tags represent an item of text made up of a number of characters. They are
used to store such things as recipe names, or to process data received using Raw
Port device drivers. Strings cannot be mapped to PLC registers, but can be used
{0 store such data within the terminal itself.

Wy Use Tacs?

Given all these various options, you may wonder why you would want to use tags in the first
place? After all, Crimson allows you to directly place a PLC register on a display page, so
you can in fact configurc a simple database without ever opening the Data Tags icon. The
basic answers are as follows. ..

¢ Tags allow you to name data items, so you know which data item within the PLC
you are referring to. Further, if the data in the PLC moves or if you decide to
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switch to an entirely different family of PLC, you can simply re-map the tags,
and avoid having to make any other changes (o your dalabase.

e Tags allow you to avoid re-entering the same information again and again. When
you create a tag, you specify how the tag is to be displayed. In the case of an
integer tag, this means you tell Crimson how many decimal places are to be
used, and what units, if any, are to be appended to the value. When vou place a
tag on a display page, Crimson knows how to format it without you having to do
anything further. Similarly, if you decide to change the formatting, and perhaps
switch from one set of units to another, you can do this in one place, without
having to edit each display page in turn.

e Tags are the key to implementing slave protocols. Crimson treats these protocols
as mechanisms for exposing data items within the terminal. This allows the same
data to be accessed via multiple ports, so that, for example, a machine setting
could be changed by both a local SCADA package, and a similar package
working over Ethernst from a remote site. Without tags, there would be nothing
to expose, and this mechanism could not be implemented!

e Tags are used within Crimson to implement many advanced featres. If you
warnt to use functionality such as alarms, triggers, data logging or the web scrver,
you will have to use tags, period. The formatting data from the tag definition is
typically required by all these {eatures, so tags are mandatory for their operation,

In other words, tags will automate many tasks during programming, saving you time. Even if
you decide not to use tags, many of the subsequent chapters of this manual refer to concepts
discussed in this chapter. You should thus read it thoroughly before proceeding.

CreaTING TAGS

To create a tag, either click on one of the buttons displayed when the Tags icon is selected in
the lefi-hand pane of the Data Tags window, or use the new tag buttons on the toolbar. Either
way, a new tag will be added to the tag list. To edit the tag’s name, select the tag in the
lefi-hand pane, and type in the new name.

Tag names must conform to the following rules. ..
e Tag names may not contain spaces or punctuation.
e Tag names must start with a letter of the alphabet or an underscore.
e  Subsequent characters must be digits, letters or underscores.

e Names must not exceed 24 characters in length.

Epiting TAGS

When a tag is selected in the left-hand pane, the right-hand pane will change to display a
number of tabs, each of which shows certain properties of the tag. Depending on the family
and type of the tag, different tabs may be present, and each tab may contain different fields.
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No matter what kind of tag is selected, the first tab in the right-hand pane is always the Data
tab. This tab conlains fields which indicate what data the tag is to represent, and how that data
is to be stored—and perhaps transferred to or from a remote device. The exact contents of the
tab will vary according to the family and type of the tag in question.

The second tab is always the Format tab. This indicates how the data in the tag is to be
formatted when shown on the operator panel’s display, or when presented to a user via any
other mechanism, such as a web page. The Format tab will take the same form for all tags of
the same type, such that all integer tags, for example, share the same set of properties.

The balance of the tabs define alarms and triggers for the tag. These are not included for
string tags or for arrays. Alarms are used to detect a condition that needs to be brought to the
operator’s attention, or simply to log the fact that the condition has occurred. Triggers operate
in a similar way, but instead of recording the condition, they are used to execute an action.

EDITING PROPERTIES

Most properties are edited in ways that are self-evident to anyone who has used a Windows
operating system. For example, you may be required to enter a numeric value, or to select an
itern from a drop-down list. Certain types of property, though, provide more complex editing
options, and these are described below.

EXPRESSION PROPERTIES
Expression properties are capable of being set to...
e A constant value,
e The contents of a data tag.
e The contents of a register in a remote communications device.
e A combination of such items linked together using various math operators.

In its default state, the arrowed button immediately afier the label of the property shows that
the field is in General mode, and the edit box to the right of the button shows a grayed-out
string which indicates the default behavior of the property.

Value:

o

I you are familiar with Crimson’s expression syntax—a complete description of which can
be found in the Writing Expressions section—you can edit the property by {yping an
expression directly info the edit box. Most users, though, will choose to press the arrowed
button and select from the menu of options that is presented...

e Selecting Tag will display a dialog box containing a list of data tags. You can
select the tag that you want to be used to control this property. In some cases,
you will also be given the chance to creale a new tag and define its basic
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properties. This is not available when editing properties that belong directly to
other data tags, as it is otherwise too easy to forget which tag you're editing!

s Selecting a device name will display a dialog box allowing you to choose a
register within that remote communications device. The various communications
devices are listed at the end of the menu in the order in which they were created.

e Selecting Next will set the property to be equal to the register which follows the
last selected register within the last selected device. For example, if you have
used the device name option to set a previous property to ®¥7:10 of PLCI,
selecting Mext will set the current property to N7:11 of the same device.

TRANSLATABLE STRINGS

Crimson databases are designed to support multi-lingual operation, whereby any string which
will be presented to the user of the operator panel is capable of being displayed in one of
many different languages. To allow you to define these translations, properties which contain
such strings have a button labeled Translate to their right-hand side.

Label Text: Translate,.. |

To enter the translations, click the button and the following dialog box will appear. ..

Teanslations:

Smstican: | g
Bish - [
Franch; ; .
Gemman: |
i Meican: 3
i Sparisht I
[
o] o

If you do not enter text for a particular language, and that language is subsequently selected
by the operator, Crimson will use the American version by default. For information on how to
configure a key or a menu to select a different language, refer to the User Interface section.

EDITING FLAG TAGS

You will recall that flag tags represent a true or false value. The following sections describe
the various {abs that are displayed on the right-hand side of the Data Tags window when
editing one of the various kinds of flag tags.
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THE DATA TAB (VARIABLES)

The Data tab of a flag variable contains the following properties...

The Mapping property is used to specify if the variable is to be mapped to a
register in a remote device, or if it exists only within the terminal. If you press
the arrow button and select a device name from the resulting menu, you will be
presented with a dialog box which will allow a PLC register to be selected.

The Bit Number property is used when a flag variable is mapped to a PLC
register which contains more than a single bit of information. The property is
then used to indicate which bit within the register is to be accessed by the tag.

The Access property is used to specify what sort of data transfers should be
performed for a mapped variable. You may indicate that data is to be both read
and written, or just read or written as appropriate. Write-only tags can be used to
avoid unnecessary read operations on data which can only be changed by the
terminal. They will typically be set to retentive as their value cannot be obtained
{rom the PLC, and must therefore be stored by the terminal.

The Storage property is used to indicate whether Crimson should allocate
FLASH memory within the panel in order to retain the value of the tag during
power-down. Mapped tags which are not write-only cannot be set to retentive, as
their values will in any case be read from the PLC, and it does not therefore
make sense to wasle local storage 1o retain data which will be overwritien.

The Seipoint properties are used to indicate whether a setpoint will be specified
for this tag, and what that setpoint will be. Setpoints are used by certain alarm
modes, and allow the actual state of a tag to be compared to its intended state.
For example, a tag which represents the state of an input from a speed switch for
a motor might have the motor’s control output specified as a setpoint. This
allows an alarm to be programmed to activate if the motor fails to start.
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THE DaTA TAB (FORMULAE)

The Data tab of a flag formula contains the following properties...

;
i
=
}

s  The Tug Value property is used to specify the value that is to be represented by
this tag. It is typically set to a logical combination of other tags or PLC registers,
or to a comparison between numeric values. In the example shown above, the tag
is configured to be true when a motor speed exceeds a certain value.

#  The Seipoint properties are as described for {lag variables.
Tue DATA TAB (ARRAYS)
The Data tab of a flag array contains the following properties...

it T e
g e Tm Uk e

e The Elements property is used to indicate how many data items the array should
hold. Array elements are referred to using square brackets, such that Axray[0] is
the first element, and array[n-1] is the last element, where n is equal to the
value entered for this property.

e The Storage properly is as described for flag variables.
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THE FORMAT TaB

The Format tab of a flag tag contains the following properties...

R # suer [Stomped

e  The Label Text property is used to specify the label that can be shown next to
this tag when including the tag on a display page. The label differs from the tag
name, in that the former can be translated for international applications, while
the latter remains unchanged and is never shown to the user of the panel.

e  The On State and Off Stafe properties are used to specify the text to be displayed
when the tag contains a non-zero and zero value, respectively. When you enter
the text for the on state, Crimson will attempt to generate corresponding text for
the off state by referring both to previously-created flag tags, and to its internal
list of common antonymic pairs.

THE ALARMS TaB

The Alarms tab of a flag variable or formula contains the following properties...

S ntitivd Bl Crimwint o
e BB o Top Lok o0

e The Fvent Mode property is used to indicate the logic that will be used to decide
whether the alarm should activate. The tables below list the available modes.

MobEe ALARM WILL ACTIVATE WHEN...
Active On The tag is true.
Active Off The tag is false.
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The following modes are only available when a setpoint is defined...

MobDEe ALARM WILL ACTIVATE WHEN...

Not Equal to SP The tag does not equal ils setpoint.

Off When SP On The tag does not respond to an ON setpoint.
On When SP Off The tag does not respond to an OFF setpoint.
Equal to SP The tag equals its setpoind.

The Event Name property is used to define the name that will be displayed in the
alarm viewer or in the event log as appropriate. Crimson will suggest a default
name based upon the tag’s label, and the event mode that has been selected.

The Trigger property is used to indicate whether the alarm should be edge or
level triggered. In the former case, the alarm will trigger when the condition
specified by the event mode first becomes true. In the latter case, the alarm will
continue in the active state while the condition persists. This property can also be
used 1o indicate that this alarm should be used as an event only. In this case, the
alarm will be edge triggered, but will not result in an alarm condition. Rather, an
event will be logged to the G3’s internal memory.

The Delay property is used to indicate how long the alarm condition must exist
before the alarm will become active. In the case of an edge triggered alarm or
event, this property also specifies the amount of time for which the alarm
condition must no longer exist before subsequent reactivations will result in a
further alarm being signaled. As an example, if an alarm is set to activate when a
speed switch indicates that a motor is not running even when the motor has been
requested to start, this property can be used to provide the motor with time to
run-up before the alarm is activated.

The Accept property is used to indicate whether the user will be required fo
explicitly accept an alarm before it will no longer be displayed. Hdge triggered
alarms must always be manually accepted.

The Priority property is used to control the order in which alarms are displayed
by Crimson’s alarm viewer. The lower the numerical value of the priority field,
the nearer to the top the alarm will be displayed.

The Print property is for future expansion.

The Siren property is used to indicate whether or not the activation of this alarm
should also activate the G3 panel’s internal sounder. While the sounder is active,
the panel’s display will also flash to better draw attention to the alarm condition.
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THE TRIGGERS TAB

The Triggers tab of a flag variable or formula contains the following properties...

:
:
i
;

e The Trigger Mode property is as described for the Alarms tab.
®  The Delay property is as described for the Alarms tab,

e  The Action property is used to indicate what action should be performed when
the trigger is activated. Refer o the Writing Actions section for a description of
the syntax used to define the various actions that Crimson supports.

EpiTing INTEGER TAGS

You will recall that integer tags represent a 32-bit signed value. The following sections
describe the various tabs that are displayed on the right-hand side of the Data Tags window
when editing one of the various kinds of integer tags.

TwE DATA TAB {VARIABLES)

The Data tab of an integer variable contains the following properties...

L Unbikst  Ciake 22
f Ek fa Teg Lok fieb
o y

i

Forun ] otz

Traratomm: finaar Sraers

ET

Ftrpas Lt 2 | Sham 1

e The Mapping property is used to specify if the variable is to be mapped to a
register in a remote device, or if it exists only within the terminal. If you press
the arrow button and select a device name from the resulting menu, you will be
presented with a dialog box which will allow a PLC register o be selected.
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The Sign Mode property is used to override the default behavior of the comms
driver when reading 16-bit values from a remote device. The driver will
normally make a decision about whether to treat these values as signed or
unsigned, based upon how the data is normally used within the device. If you
want to override this decision, set this property as required.

The Access property is as described for flag variables.
The Storage property is as described for flag variables.

The Scaling and Transforms properties are used to modify the data value as it is
read and written from the remote device. When the linear scaling mode is
selected, the Srore As range indicates the upper and lower bounds of the variable
within the PLC, while the Display As range indicates the corresponding values as
they will be presented to the operator. The other modes are as follows...

EDITING INTEGER TAGS

MobEe

DESCRIPTION

BCD to Binary

The BCD value is converted to binary.

Binary to BCD

The binary value is converted to BCD.

Swap Bytes in Word

The lower two byles of the value are swapped.

Swap Bytes in Long

All four bytes of the value are swapped.

Swap Words

The upper and lower words of the value are swapped.

Reverse Bits in Byte

Bits 0 through 7 of the value are reversed.

Reverse Bits in Word

Bits 0 through 15 of the value are reversed.

Reverse Bits in Long

Bits 0 through 31 of the value are reversed.

Invert Bits in Byte

Bits 0 through 7 of the value are inverted.

Invert Bits in Word

Bits 0 through 15 of the value are inverted.

Invert Bits in Long

Bits 0 through 31 of the value are inverted.

e  The Sefpoini properties are used to indicate whether a setpoint will be specified
for this tag, and what that setpoint will be. Setpoints are used by certain alarm
modes, and allow the state of a tag to be compared to its intended state. For
example, a tag which represenis the temperature of a vessel might have a
setpoint that indicates the required temperature. This will allow an alarm to
activate if the vessel strays beyond a certain distance from its target.
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THE DATA TAB (FORMULAE)

The Data tab of an integer formula contains the following properties...

[ EHnntled File - Conson
o gok Yew T Lnk Koo
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e The Tag Value property is used to specify the value represented by this tag. It is
typically set to a combination of other tags, linked together using math operators.
In the example above, the tag is set to be equal to the sum of two tank levels,
therefore indicating the total amount of feedstock available,

e The Scaling and Transforms properties are as described for integer variables.
e  The Setpoint properties are as described for integer variables.
THE Data Tap (ARRAYS)

The Data tab of an integer array contains the following properties...

Rewddaiey: Feadadgtin %
Reatahisd: |3 cephers

Rt [ s

¢ The JMapping‘ property is used to specify if the variable is to be mapped to a
register in a remote device, or if it exists only within the terminal. If you press
the arrow button and select a device name from the resulting menu, vou will be
presented with a dialog box which will allow a PLC register to be selected.

s The Elements property is used to indicate how many data items the array should
hold. Array elements are referred to using square brackets, such that Array(0] is
the first element, and Arrayin~-1] is the last element, where n is equal o the
value entered for this property.

PAaGE 32 hitp://www.redlion.net/g3

IP7013678



CONFIGURING DATA TAGS EDITING INTEGER TAGS

e  The Sign Mode property is used to override the default behavior of the comms
driver when reading 16-bit values from a remote device. The driver will
normally make a decision about whether to treat these values as signed or
unsigned, based upon how the data is normally used within the device. If you
want to override this decision, set this property as required.

o The Access property is as described for flag variables.
o The Storage property is as described for flag variables.

e The Communications Read Policy is used to indicate which bits in a register are
to be read and entered into the array. Read Whole Array reads the entire register
and enters the information into the array. Read Manually reads only the specified
bits from the register and enters them into the array. Read Adaptively reads the
specified bit plus the number of surrounding bits indicated into the array.

THE FORMAT TAR

‘The Format tab of an integer tag contains the following properties...

B gt fiow, Joy Lok
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i
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o The Label Text property is used to specify the label that can be shown next to
this tag when including the tag on a display page. The label differs from the tag
name, in that the former can be translated for international applications, while
the latter remains unchanged and is never shown to the user of the panel.

&  The Minimum Value and Maximum Value properties are used lo define the limits
used for data entry, and to provide similar limits for the various graphical
primitives which need to know the bounds within which the tag may vary, such
as when scaling a tag’s value for display as a bar-graph.

e The Number Buse property is used to indicate whether the tag should be
displayed in decimal, hexadecimal, binary, octal, or passcode. Decimal values
may be signed or unsigned, while all other number bases imply unsigned
operation. Passcode will display asterisks for values being entered and is
intended for security purposes.
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s The Sign Mode property is used to indicate whether or not a sign should be
prefixed to the tag’s value. If a hard sign is selected, either a positive or a
negative sign will be prefixed as appropriate. If a sofl sign is selected, a positive
sign will not be shown, but a space will be prefixed instead.

e The Digits Before DP property is used to indicate how many digits should be
shown before the decimal place, or, if no digits are to be shown after the decimal
place, to indicate how many digits should be shown in total.

e The Digits After DP property is used to indicate how many digits should be
shown after the decimal place. Somewhat obviously, decimal places are not
supported if a number base other than decimal has been selected!

e The Leading Zeroes property is used to indicate whether zeros at the beginning
of a number should be shown, or replaced with spaces.

e The Group Digits property is used to indicate whether decimal values should
have the digits before the decimal place grouped in threes, and separated with
commas. Similar separation is performed on other number bases, using
groupings and separators appropriate to the selected radix.

e The Prefix property is used to specify a translatable string that will be displayed
in front of the numeric value. This is typically used to indicate units of measure.

e  The Suffix property is used to specify a translatable string that will be displayed
after the numeric value. This is also typically used to indicate units of measure.

THE AvLanm Taps

Each Alarm tab of an integer variable or formula contains the following properties...

]
.
H
i
H
Z
§

s The Event Mode property is used to indicate the logic that will be used to decide
whether the alarm should activate. The tables below list the available modes.

MopE ALARM WILL ACTIVATE WHEN. ..
Data Match The value of the tag is equal to the alarm’s Value.
Data Mismatch The value of tag is not equal to the alarm’s Value.
Absoluic High The value of the tag exceeds the alarm’s Value.
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Mope ALARM WILL ACTIVATE WHEN...

Absolute Low The value of the tag falls below the alarm’s Value.

The following modes are only available when a setpoint is defined. ..

MooEe ALARM WILL ACTIVATE WHEN...

Deviation High The value of the tag exceeds the tag’s Setpoint by an
amount equal to or greater than the alarm’s Value.

Deviation Low The value of the tag falls below the tag’s Setpoint by an
amount equal to or greater than the alarmy’s Value.

Out of Band The tag moves outside a band equal in width to twice the
alarm’s Value and centered on the tag’s Sefpoint.

In Band The tag moves inside a band equal in width to twice the
alarm’s Value and centered on the tag’s Sefpoint.

e The Value property is used to define either the absolute value at which the alarm
will be activated, or the deviation from the setpoint value. The exact
interpretation depends on the event mode as described above.

e  The Hysteresis property is used to prevent an alarm from oscillating between the
on and off states when the process is near the alarm condition. For example, for
an absolute high alarm, the alarm will become active when the tag exceeds the
alarm’s value, but will only deactivate when the tag falls below the value by an
amount greater than or equal to the alarm’s hysteresis. Remember that the
property always acts to maintain an alarm once the alarm is activated, and not to
modify the point at which the activation occurs.

e  The remainder of the properties are as described for the Alarms tab of flag tags.

THE TRIGGERS TAB

The Triggers tab of an integer variable or formula contains the following properties...

i
E1
4k
£
&
£

e  The Trigger Mode property is as described for the Alarm tabs.

e The Delay property is as described for a flag tag’s Alarms tab.

REVISION 5 PaGE 35

IP7013681



EDITING MuLTI TAGS CRIMSON USER MANUAL

e The Action properly is used to indicate what action should be performed when
the trigger is activated. Refer to the Writing Actions section for a description of
the syntax used to define the various actions that Crimson supports.

EpITinG MuLTr TaGs

You will recall that multi tags represent a 32-bit signed value, but are used to select between
one of a number of text strings. The following sections describe the various tabs that are
displayed on the right-hand side of the Data Tags window when editing a multi tag.

THE DaTa TAB (VARIABLES)

The Data tab of a multi variable contains the following properties...

e The Moapping property is used to specify if the variable is to be mapped to a
register in a remote device, or if it exists only within the terminal. If vou press
the arrow button and select a device name from the resulting menu, you will be
presented with a dialog box which will allow a PLC register to be selected.

e  The Access property is as described {or flag variables.
e The Storage property is as described for flag variables.
Tue Data Tas (ForMULAE)

The Data tab of a multi formula contains the following properties...

I SRR R
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» The Tag Value property is used to specify the value represented by this tag. It is
typically set (o a combination of other tags, linked together using math operators.
In the example above, the tag is set equal to a value of one, two or three,
depending on the state of three different flags. For more information on the »:
operator used in this example, refer to the Writing Expressions section.

THe Dara Tas (Arpravs)

The Data tab of a multi array contains the following properties...

All of these properties are as described for flag arrays.

THE FORMAT TAB

The Format tab of a multi tag contains the following properties...

St s Criens
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The Label Text property is used io specify the label that can be shown next to
this tag when including the tag on a display page. The label differs from the tag
name, in that the former can be translated for international applications, while
the latter remains unchanged and is never shown to the user of the panel.

¢ The ftem States properties are used to define up to eight values which represent
different states of the tag. Each state has an integer value associated with it, and a
text string to indicate what should be displayed when the tag holds that value, At
least two states must be defined, but the balance may be left in their default
condition if they are not needed.

REVISION 5 PaGE 37

IP7013683



EDITING MULTI TAGS CRIMSON LSER MANUAL

e  The Defaulr property is used to define the text to be displayed if the tag holds a
value other than one of those listed in the item states.

THE ALarM TaBs

Each Alarm tab of a multi variable or formula contains the following properties...

o The Event Mode property is used to indicate the logic that will be used to decide
whether the alarm should activate. The table below lists the available modes.

MODE ALARM WILL ACTIVATE WHEN...
State Match The value of the tag is equal to the alarm’s Value.
State Mismalch The value of tag is not equal to the alarm’s Value.

s The Value property is used to define the comparison data for the alarm.

e The remainder of the properties are as described for the Alarms tab of flag tags.

THE TRIGGERS TAB

The Triggers tab of a multi variable or formula contains the following properties...

{Trigers a2 FAbeem ¢ it | e

o The Trigger Mode property is as described for the Alarm tabs.

s The Delay property is as described for a flag tag’s Alarms tab.
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#  The Action property is used to indicate what action should be performed when
the trigger is activated. Refer to the Writing Actions section for a description of
the syntax used to define the various actions that Crimson supports.

EDITING REAL TAGS

You will recall that real tags represent a single-precision floating-point value. All the tabs
displayed for real tags are exactly the same as those displayed for integer tags, with the
exception that data entered for items such as the value and hysteresis properties of alarms and
friggers may confain decimals. You are thus referred to the sections on integer tags. You will
notice some selections for integer tags that are not applicable to real tags.

EDITING STRING TAGS

You will recall that string tags represent an item of text, this being made up of a number of
individual characters. The following sections describe the various tabs that are displayed on
the right-hand side of the Data Tags window when editing one of the various string tags.

THE DATA TAB {VARIABLES)

The Data tab of a string variable contains the following properties...

B
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s The Storage property is as described for flag variables.

e The Lengih property is used to indicate how many characters of storage should
be allocated for this string. A value need only be entered if you have configured
the variable for retentive storage. Strings that are kept in the terminal’s RAM and
not committed to FLASH have no practical Himit on their length.
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THE Data Tas (FORMULAE)

The Data tab of a string formula contains the following properties...

B Ed

s The Tag Value property is used to specify the value represented by this tag. It is
typically set to a combination of other tags, linked together using math operators
or functions. In the example above, the tag is set equal to the combination of two
strings variables, separated by a space. For more information on the operators
and functions that can be used with strings, refer to the Writing Expressions
section and the Function Reference at the end of this document.

THE DATA TaB {ARRAYS)

The Data tab of a string array contains the following properties...

The Elements and Storage properties are as described for flag arrays.

e The Length property is as described for string variables.
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THe ForMat Tan

The Format tab of a siring tag contains the following properties...
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o The Label Text property is used to specify the label that can be shown next to
this tag when including the tag on a display page. The label differs from the tag
name, in that the former can be translated for international applications, while
the latter remains unchanged and is never shown to the user of the panel.

o The Template property is used to provide a “picture” of the string, thereby
indicating what kind of characters can occur in each position. If a template is
specified, data entry will be limited such that only the correct kind of character
can be selected for each character in the string. The table below shows the
meaning of the various special characters that can be included in a template. ..

Character Permitted Characters
In Template A-Z a-z 0-9 Space Misc
A Yes - - - -
a Yes Yes - - -
5 Yes - - Yes -
s Yes Yes - Yes -
N Yes - Yes - -
] Yes Yas Yes - -
M Yes - Yes Yes -
m Yes Yes Yes Yes -
0 - - Yes - -
X Yes Yes Yes Yes Yes

The additional characters referred to by the “Misc” column are. ..
p ot ihe=1P%/8
Characters not included in the table are copied verbatim to the display.
For example, to allow entry of a US telephone number, use a template of...

(000} 000-0000
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The parentheses, the space and the dash will all be included when the field is
displayed, but only the 10 digits indicated by the *0” characters will be stored in the
string. Similarly, if data entry is enabled for a field using this template, the cursor
will skip the various non-numeric positions when moving left or right, and will only
allow numeric characters to be entered for those positions which can be selected.

e The Length property is used in lieu of the template to indicate how many
characters should be reserved on a page when displaying this string. If a string
variable is marked as retentive, it makes sense for this property to be equal to the
length entered on the Data tab, but this is not obligatory, as you may want {o
allocate more or less space on the display for layout purposes.

MORE THAN TWO ALARMS

If your application requires more than two alarms (or indeed triggers) for a tag, define a
formula 1o be equal in value fo the primary tag, and set the exira alarms on the alias. For
example, if you have a variable called Level which is mapped to ¥7:100 in a PLC, and you
need 1o create a third alarm for that tag, create a variable called, say, Levelalias and set its
value property 1o Level. You can then set additional alarms on this alias tag.

Moves FOR Epict UsSERS

Users of Red Lion’s Edict-97 software should note. ..

e Crimson’s Data Tags window is used to perform all of the various functions that
were previously implemented using the Named Data window, the Alarm
Scanner, and the Trigger Table.

e  Crimson does not have the concept of constants as a separate tag family. Edict
used constants to help it perform certaln optimizations that Crimson is now able
to perform automatically. Constants can thus be implemented using formulae.

s  Crimson associates alarms and triggers with tags, rather than allowing them to be
defined on the basis of arbitrary expressions. If you need to have an alarm or
trigger monitor a general expression, define a formula to be equal to that
expression, and set the alarm and/or trigger on that tag instead.
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CONFIGURING THE USER INTERFACE

Now that you have configured your commmunications, and created data tags for the items that
you wish to display, you can create display pages to allow the user to view or edit these data
items. These pages are manipulated by selecting the User Interface icon from the main screen.

CONTROLLING THE ViIEwW

By default, the User Interface window shows the entire front panel of the G303, including the
display and all the available keys. If you want to allocate more of your PC’s screen to show
the (G303’s display, you can use the four different zoom levels as shown below...

- F'S U
ARAR
Fs [ [F7]Fe

As you can see, at each level, fewer keys are shown, and more of the window is allocated to
the display itself. The zoom level can be controlled from the View menu, by using the
magnifying glass icon, or by pressing the ait key together with the digits 1 through 4.

OTHER VIEW OPTIONS
As well as controlling the zoom, the View menu contains the following options...

e The Page List command can be used to show or hide the lefi-hand pane of the
User Interface window. If the page list is disabled, even more space is made
available for editing the display. The r4 key toggles the page list on and off.

e The Hold Aspect command can be used to conirol whether or not Crimson
attempts to maintain the aspect ratio of the display. If aspect holding is enabled,
a figure that would appear as, say, a circle on the G303 will appear as a perfect
circle on your PC. If this mode is not selected, Crimson can expand the display
page to use more of the PC’s screen, but at the expense of some distortion.

Other options are available during page editing, and are described below.
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LisinG THE PAGE LIST

To create, rename or delete display pages, click on the lefi-hand pane of the User Interface
window. The various commands on the Page menu can then be used to make the desired
changes. Alternatively, right-click on the required display page, and select from the menu.

To select a page, either click on the page in the page list, or use the up and down arrows in the
toolbar. Alternatively, you can use the Alt+Left and Alt+Right key combinations to move
up and down the list as required. These keys will work no matter which pane is selected.

Dispray EpiTor TOOLBOXES

To edit the contents of a display page, first select the page as described above. Then, click on
the green reciangle that represents the G3’s display. A white rectangle will appear around the
display to indicate that it has been selected, and a number of toolboxes will appear.

THE DRAWING TOOLBOX

The drawing toolbox is used to add various elements, known as primitives,

to the display page. The first two icons control the insertion mode, while
the balance of the icons represent individual primitives. The primitives
o shown in yellow are basic geometric and animation items, while the ones
e B shown in green are rich primitives that use formatting and other
- information from a data tag to control their operation. The primitives

shown in red are system items, such as the active alarm viewer. All of the
commands contained in the toolbox can also be accessed via the Insert menu.

THE FILL FORMAT TOOLBOX

The fill format toolbox is used to control the patiern that will be used to fill a
display primitive. If one or more primitives is selected, clicking on a fill
pattern will change all the selected items to use that pattern. If nothing is
currently selected, clicking on a patiern will set the default pattern for
newly-crealed primitives. The various options can also be accessed via the Format menu, or
via the paint-can icon on the toolbar.

THE LINE FORMAT TOOLBOX

The line format toolbox is used to control the color that will be used to draw an

e outline around a display primitive. If one or more primitives is selected, clicking

on a line color will change all the selected items to use that color, If nothing is

currently selected, clicking on a color will set the default outline color for newly-created

primitives. The various options can also be accessed via the Format menu, or via the
paintbrush icon on the toolbar.

THe TeXT FORMAT TOOLBOX

The text format toolbox is used to control the horizontal and vertical alignment of
primitives which contain text elements. If one or more such primitives is

selected, clicking on an icon will change all the selected items to use the selected
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justification. If nothing is currently selected, clicking on an icon will set the default format for
newly-created primitives. The various options can also be accessed via the Format menu.

THE FOREGROUND TOOLBOX

. The foreground toolbox is used to control the foreground color for primitives
. 5 which contain text elements. If one or more such primitives is selected, clicking

=" on an icon will change all the selected items to use the selected color. If nothing
is currently selected, clicking on an icon will set the default color for all newly-created
primitives. The various options can also be accessed via the Format menu.

THE BACKGROUND TOOLBOX

The background toolbox is used to control the background color for primitives
which contain text elements. If one or more such primitives is selected, clicking

on an icon will change all the selected items to use the selected color. If nothing
is currently selected, clicking on an icon will set the default color for all newly-created
primitives, The various options can also be accessed via the Format menu.

ADDING DISPLAY PRIMITIVES

To add a display primitive to a page, click on the required icon in the drawing toolbox, or
select the required option from the Insert menu. The mouse cursor will change to an arrow
with a crosshair at ifs base, and you will then be able to drag-out the required position of the
primitive within the display window...

SMART ALIGNMENT

If yvou have the Smart Align features of the View menu enabled, Crimson will provide vou
with guidelines to help align a new primitive with existing primitives, or with the center of
the display. In the example shown above, the horizontal dotted line indicates that the center of
the tank primitive is vertically aligned with the center of the display. With a little practice,
this feature can make it very easy to align primitives as they are created, without the need to
go back and “tweak” your display pages to get the various figures into alignment.

In the Smart Align example shown below, a newly-created ellipse is being aligned with two
existing rectangles. Guidelines are present at both the edges of the figures, and at the center,
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showing that both the edges and the centers are aligned. The red rectangle is highlighting the
newly-crealed primitive, while the blue rectangles are highlighting the primitives to which the
guidelines have been drawn.

 Stnkitiud Sl - Cmsnon 241
B Edt yeew DredFome

iy -} i

Smart Align is also enabled when primitives are moved or re-sized.

KeEYBOARD OPTIONS
While creating a display primitive, the following keyboard options are available. ..

e Holding down the shift key while dragging-out the primitive will cause the
primitive to be drawn such that it is centered on the initial mouse position, with
one of its corners defined by the current mouse position. (If this doesn’t make
sense, go ahead and try it—il’s a lot easier to see than it is to explain!) This is
useful for drawing symmetrical {figures centered on an initial point.

e Holding down the ctrl key while dragging-out the primitive will keep its
horizontal and vertical sizes the same. This is useful when you want to be sure
that you draw an exact circle or square using the ellipse or rectangle primitives.

These options are also active when primitives are re-sized.

Lock InseErT MODE

The padlock icon on the drawing toolbox can be used to add a number of primitives of the
same basic type without having to click the toolbox icon for each item in turn. To cancel lock
mode, click the padlock icon again, or press the Escape key. The same operation can be
performed by using the Lock Mode command on the Insert menu.

SELECTING PRIMITIVES

To select a display primitive, simply move your mouse pointer over the primitive in question,
and perform a left-click. You will notice that while your pointer is hovering over a primitive,
a bounding rectangle is drawn in blue to help show what will be selected. When the actual
selection is pertormed, the rectangle will change to red, and handles will appear, so as to
allow you to re-size the primitive as required. If you find that the primitive you want to select
is hidden below another primitive, press the alt key to allow the selection to be made.
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To select several primitives, either drag-out a selection rectangle around the primitives you
want to select, or select each primitive in turn, holding down the snift key to indicate that
you want each primitive to be added to the selection. If multiple primitives are selected, the
red rectangle will surround all of the primitives, and the handles can then be used to resize the
primitives as a group. The relative size and position of the primitives will be maintained, as
long as Crimson can do so without violating minimum size requirements.

Moving AND RESIZING

Primitives can be moved by first selecting them, and then by dragging them to the required
position on the display page. If Smart Align is turned on, guidelines will appear to help you
align the primitives with other items on the page. Holding down ctrl while moving a
primitive will leave a copy of the primitive in its original position, thereby allowing
duplicates to be created. You can also use the cursor keys to “nudge” the current selection a
single pixel in the required direction. Holding down ctzl while nudging will increase the
movement of the primitives by a factor of eight.

Primitives can be resized by selecting them, and then by dragging the appropriate handle to
the required position. Once again, if Smart Align is turned on, guidelines will appear 1o help
you align the primitives with other items on the page. The shift and ctrl keys can be used
to modify the resize behavior as described in the Adding Display Primitives section. Note that
Crimson will always constrain resizing operations so as to ensure that primitives stay on the
screen, and to make sure that items do not exceed their maximum permitted size, or shrink
below the minimum size appropriate to their format.

REORDERING PRIMITIVES

Primitives on a display page are stored in what is known as a z-order. This defines the
sequence in which the primitives are drawn, and therefore whether or not a given primitive
appears to be in front of or behind another primitive. In the first example below, the hatched
square is shown behind the solid squares ie. at the bottom of the z-order. In the second
example, it has been moved to the front of the order, and appears in front of the other figures.

fimi emads

To move items in the z-order, select the items, and then use the various commands on the
Arrange menu. The Move Forward and Move Backward commands move the selection one
step in the indicated direction, while the Move To Front and Move To Back commands move
the selection to the indicated end of the z-order. Alternatively, if you have a mouse that is
equipped with a wheel, the wheel can be used to move the selection. Scrolling up moves the
selection to the back of the z-order; scrolling down moves the selection to the front.
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EDITING PRIMITIVES

In addition to the above, primitives can be edited in various ways. ..

The various clipboard commands on the Edit menu (eg. Cut, Copy and Paste), or
the corresponding toolbar icons, can be used to duplicate items or move them
around on a page or between pages. The Duplicate command can be used 1o
perform a Copy operation, immediately followed by a Paste operation. Note that
when a Paste is performed, Crimson will offset the newly-pasted item if it will
exactly overlay an item of the same type.

The various formatting properties (eg. fill pattern, outline color, text justification
and so on) can be changed by selecting a primitive, and then either clicking the
various butions in the appropriate toolboxes or by using the associated
commands on the Format menu. If multiple primitives have been selected,
Crimson will apply the changes to all selected primitives.

The more detailed properties of a primitive can be edited by double-clicking the
primitive, or by using the Properties command on the Edit menu. A dialog box
will be displayed, allowing all of the primitives to be accessed. The properties
associated with each primitive will be described below.

PRIMITIVE DESCRIPTIONS

The sections below describe each primitive found in the drawing toolbox.

THE LINE PRIMITIVE

/

The Line primitive is a line drawn between two points. Its only property is the
style of line to be used. In addition to the solid colors shown on the line toolbox, a
number of dotted styles can also be accessed via the properties dialog box.

THE SIMPLE GEOMETRIC PRIMITIVES

The Rectangle primitive is a rectangle with a defined outline and fill pattern. The
fill pattern may be set to No Fill to draw the outline alone, or the outline may be
set to None to draw a figure without a border.

The Round Rectangle primitive is similar to the rectangle, but has rounded
corners. When the primitive is selected, an additional handle appears, allowing
the radius of the corners to be edited by dragging the handle from side to side.

The Shadow primitive is similar to the rectangle, but with a drop-shadow located
to the bottom right of the figure. The primitive is often drawn with no fill pattern,
so as to allow it to act as a frame around text primitives,

The Wedyge primitive is a right-angled triangle located within one quadrant of a
bounding rectangle. In addition to the outline and fill properties, the wedge has a
property to indicate which quadrant it should occupy.
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The Ellipse primitive is an ellipse with a defined outline and fill pattern. The fill
pattern may be set to No Fill to draw the outline alone, or the outline may be set
to None to draw a figure without a border.

The Ellipse Quadrant primitive is one quadrant of an ellipse. In addition to the
outline and fill properties, the ellipse quadrant has a property to indicate which
quadrant it should occupy.

The Ellipse Half primitive is one half of an ellipse. In addition to the outline and
fill properties, the ellipse half has a property to indicate which of the four
possible halves (think about it!) will be drawn.

The properties for these primitives need little further explanation, other than to point out that
the quadrant or half rendered by the Wedge, Ellipse Quadrant or Ellipse Half primitives can
also be edited via the command found on the Transform menu,

THE TANK PRIMITIVES

The Conical Tank primitive is a conical tank with a defined outline and fill
pattern. When the primitive is selected, additional handles appear, allowing the
exact shape of the tank to be modified by dragging the handles as required.

The Round Botiomed Tank primitive is a tank with a defined outline and fill
pattern. When the primitive is selected, an additional handle appears, allowing the
exact shape of the tank to be modified by dragging the handle as required.

The properties for these primitives need little further explanation.

THE SIMPLE BAR-GRAPH PRIMITIVES

The Simple Vertical Bar primitive allows an expression 1o be drawn as a vertical
bar-graph between specified minimum and maximum values. An additional
property allows the primitive’s border o be displayed or hidden.

The Simple Horizontal Bar primitive allows an expression to be drawn as a
horizontal bar-graph between specified minimum and maximum values. An
additional property allows the primitive’s border to be displayed or hidden.

The properties are accessed by double-clicking the primitive. ..
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e  The Value property is used to specify the value to be displayed. In the example
given above, the primitive is configured to display the level of a tank.

e The Minimum and Maxinuen properties are used to specify the range of values to
be shown. In the example above, a range of 0 to 1000 is specified.

e The Show Border property is used to display or hide the primitive’s border.
THE FIxXeD TEXT PRIMITIVE

The Fixed Text primitive is used to add unchanging text to a page. The text is
displayed in a specified font and color, and with a specified justification. The text
can also be translated for international applications.

When the text is created, a cursor will appear, allowing the text to be entered. ..

Fsént’ Pgme grangs Transform Eege Uk ls

LBy K W Py &

Only the US English text can be edited directly. The international versions of the text must be
edited via the properties dialog box, which is accessed by selecting the primitive and pressing
Alt+Enter, or by selecting the Properties command from the Edit menu...

‘ Contents e o i
tes: | SRR Translates: |
- Text Format
Fonts {5uiss 12x16 b
Foreground: Fé!ack el
Backpround: f&hite -.MME
- Justification
| orzantal [Center ¥
Vertical:: j?:i%'d"fe‘" MS

e |

e The Text property is used to specify the text to be displayed. As mentioned
above, the US English version of the text can also be edited directly on the
display page when the primitive is created, or by clicking an existing primitive.
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o The Font property is used to specify the font to be used. This property can also
be edited by using the font button on the toolbar, or by using the Format menu.

o The Foreground and Background properties are used to specify the colors to be

used to draw the text. Obviously, having the same color for both settings will

render the text unreadable. Selecting None for the backgroumd will create

transparent text, allowing underlying primitives to be seen through the letters.

e  The Horizontal and Vertical justification properties are used to indicate where

the text should be placed within the bounding rectangle of the primitive. These
properties can also be edited via the associated toolbox, or via the Format menu.

THE AuTO TAG PRIMITIVE

The Auto Tag primitive allows you to select a tag, and then automatically place
E the appropriate text primitive on the display. For example, selecting an integer tag

will allow insertion of an appropriately-configured integer text primitive.

This is the icon you will use most often for adding tags to a page. It first displays the dialog

box shown below to allow tag selection, and then creates one of the five tag text primitives

described in the next section. The new primitive will be configured so as to display the tag in

question using its label and its formatting properties, as defined when the tag was created,

% ¥ Tanklevel

g

Create Tag

1% Flag variale

THE TAG TEXT PRIMITIVES

The tag text primitives are used to display or edit an expression in textual form. Primarily,
they are used to display tags, in which case the default format is taken from the Format tab
associated with that tag in the Data Tags window. If a non-tag expression is entered—or if
vou want the formatting to differ from the default values for a tag—the format data can be

overridden as required. There is one type of tag text for each tag family...

The Flag Text primitive is used to display a true or false condition.

I:I l:] The Integer Text primitive is used to display an integer expression.
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The Real Text primitive is used to display a floating-point expression.

The Multi Text primitive is used to display a multi-state condition.

The Siring Text primitive is used fo display a string expression.

The properties of a tag text primitive are displayed using two tabbed pages.

The first page is more-or-less the same for all five primitive types. ..

Properties | Format |

Data Source
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Get Label:

Get Format:
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ime Tag Properties

'§Swiss 7
Black :3

{Center me:ﬁ

Flash on flarm: |,
Background:

Yerticalt

]

e |

The Value property is used to indicate from where the data for this primitive
should be obtained. You may select a tag, a register in a communications device,
or an expression which combines a number of such items. The data type of the
item must be appropriate to the primitive in question eg. the Value property for
an integer text primitive cannot be set equal to a string expression.

The Data Entry property is used to indicate whether or not you want the user of
the operator interface panel to be able to change the underlying value via this
primitive. For data entry to be enabled, the expression entered for the value
property must be capable of being changed. For example, if a formula is entered,
data entry will not be permitted.

The Show Label property is used to indicate whether or not you want the
primitive to include a label to identify the data being displayed. If this property is
set to yes, the label will be lefi-justified within the primitive’s bounding
rectangle, while the data itself will be right-justified. If this property is set to no,
the Horizontal Justification property will be used to locate the data within the
field. Note that this property can be edited via the Field Label commands on the
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Format menu. When no primitive is selected, these commands can also be used
to set the default value for newly-created primitives.

& The Ger Label property is used to indicate from where the label text should be
obtained. The options presented depend on what was entered for the value
property. If a tag has been selected, you will be given the option of using the
tag’s default label, or entering a new label on the Format tab of the dialog box. If
something else has been selected, you will only have the second option.

e The Ger Format property is used lo indicate from where the formatting
information for this primitive should be obtained. The options presented depend
on what was entered for the value property. If a tag of the correct data type has
been selected, you will be given the option of using the tag’s default formatting,
or entering modified information on the Format tab of the dialog box. If
something else has been selected, you will only have the second option.

e The Flash on Alarm property is used to indicate whether or not you want the text
on the G3’s display to flash il the tag entered in the value property is currently in
an alarm state. This property is not available for string text primitives, or for
those primitives which have a non-tag value defined for the value property.

e  The balance of the properties control the font, colors and justification to be used
when drawing the primitive. These properties require no further explanation.

The second page varies according to the primitive in question, and displays the same
information as the Format 1ab of the associated tag type. Different sections of the page will be
enabled according to the settings provided for the Get Label and Get Format properties. The
example below shows the Format tab for an integer text primitive...

Properties  Format 1

- Data Label i P e . i
| Label Text; 1 Translate. .« i
¢ Data Limits

Minimium, value: :  General Ji ¢ g o i i
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Nurber Base: rr;::gr;;imwwwj?é Sign Made: ?L};;iyg‘;;g»mmmwz}
Digts Before0p: |5 - Digts After 0P |0

Leading Zeros: y%g E} Group Digits: MEM&MM‘—«HAS_E s

% Preﬂg: . ; #i ' ’T{;nsiatil:_}

: Suffix: { : ’ ’ »Trar?glatem §

ol |

As can be seen, the properlies shown are indeed identical to those shown on the Format tab of
an integer tag. As mentioned above, the properties for the other types of primifive are
similarly identical to those of the corresponding tag. You are thus referred to the earlier
section of the manual regarding Data Tags for more information on each property.
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EDITING THE UNDERLYING TAG

If you want to edit a tag text primitive’s properties, either double-click on the primitive, or
right-click and select the Properties command from the resulting menu. If, however, you want
to edit the properties of the tag that is being used to control the primitive, right-click and
select the Tag Details command instead. The resulting dialog box will show the Data and
Format tab from the Data Tags window, and allow you to change the various properties. Note
that a change made via this mechanism will change all the primitives controlled by that tag if
those primitives have the Get Label or Get Format properties set to From Tag Properties.

THE TiMe AND DATE PRIMITIVE

The Time and Date primitive is used to display the current time and date, or to
display the contents of a time and date expression. It can also be used to edit such
an expression, or to set the operator panel’s real time clock.

The properties of a time and date primitive are displayed using two tabbed pages.

The first page is shown below. ..

Properties i Barmat §

Data Sourge

Value:

batatntry: |Disabied ¥

Show Labak: {‘fes
it et ;/ G e ‘_.é

Text Foemat

Font: Ewiss 7x8
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Horizonkal: ?C;SEE;MMMMMEj Yertical: iPicls :5:3

X

The Value property is used to indicate the time and date value to be displayed. If
no value is entered, the current time and date is shown. If an expression is
entered, it is taken to represent the number of seconds that have elapsed since 1™
Januvary 1997. Such values are typically obtained using the various time and date

functions described in the Function Reference.

The Data Entry property is used to indicate whether or not you want the user of
the operator interface panel to be able to change the underlying value via this
primitive. If no value property has been defined, this amounts to changing the
current time or date. If a value property has been entered, the expression entered
must be capable of being changed. For example, if a formula is entered, data

entry will not be permitted.
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@  The balance of the properties are as described for tag text primitives. (While it
may look odd to have Get Label and Flash On Alarm properties, remember that
the value property may be a tag, and so Crimson does have access to the tag
label and to the tag’s alarm state, should you decide to use them.)

The second tab is shown below...

X
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Daﬁa Format ’
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Date Format: 1Locale Default _‘:j
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Show Year: },ﬁ.s: 2 Digits m_'j

Cancel j

e The Label Text property is used to define an optional label for the primitive.

The Field Type property is used to indicate whether the field should display the
time, the date or both. In the last case, this property also indicates in which order
the two elements should be shown.

The Time Format property is used to indicate whether 12-hour (civil) or 24-hour
(military) time format should be used. As with other properties, leaving this set
to Locale Default will allow Crimson to pick a suitable format according to the
language selected within the operator panel.

The AM Suffix and PM Suffix properties are used with 12-hour mode to indicate
the text to be appended to the time field in the morning and afternoon as
appropriate. If you leave the property undefined, Crimson will use a default,

The Show Seconds property is used to indicate whether the time field should
include the seconds, or whether it should just comprise hours and minutes.

The Date Format property is used to indicate the order in which the various date
elements (ie. date, month and year) should be displayed.

The Show Month property is used to indicate whether the month should be
displayed as digits (ie. 01 through 12) or as its short name (ie. Jan though Dec).

The Show Year property is used to indicate whether the date field should include
the vear, and if so, how many digits should be shown for that element.
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THE RicH BAR-GRAPH PRIMITIVES

The Rich Vertical Bar primitive allows you to display a more complex bar-graph
which includes a label, a numeric version of the data being displayed, and tick
markers to indicate any associated setpoint.

The Rich Horizontal Bar primitive allows vou to display a more complex bar-
graph which includes a label, a numeric version of the data being displayed, and
tick markers to indicate any associated setpoint.

The operation of these rich primitives is analogous to that of the various tag text primitives, in
that they are capable of deriving much of the required formatting information from the tag

used as their controlling value. Just as with tag text primitives, two tabbed pages are used to
edit the primitives’ properties. The first of these pages is shown below. ..

Propeities § Format

Drata Source -~

Yalue:
Show Label:

Showvalue: [yes 7]

ShowSetpaint: o %]

Get Label: ]From Tag Properties

Get Format: ]From Tag Froperties

Filet iBEack

Fonl: {Swiss 7x8

The Value property is used to define the value to be displayed.

The Show Label property is used 1o indicate whether a label should be included
with the bar-graph. For vertical graphs, the label is included at the bottom; for
horizontal graphs, it is included at the lefi-hand side. If a tag is used for the value
property, the label may be obtained from that tag. Otherwise, it must be entered
on the Format tab of the dialog box.

The Show Value property is used to indicate whether the value of the data should
be displayed within the graph itself. If a tag of the appropriate data type is used
for the value property, the format may be obtained from the tag. Otherwise, as

with the label, it must be entered on the Format tab.

The Show Setpoint property is used to indicate whether tick marks should be
added either side of the bar to indicate the setpoint for the controlling value. This
option is only available if a tag has been entered for the value field.

The Ger Label and Get Format properties are as defined for the various tag text
primitives. The format is not required if the show value property is set to No.
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e The Fill property is used to indicate the pattern to be used for the active poriion
of the bar. If you find that your bar-graph does not appear to work, make sure
you have not left this property set to None!

e The Font property is used to indicate the font to be used to display the value
embedded in the graph, if such a value is enabled via the Show Value property.

The second page contains the label and formatting information for the field...

Properties  Fotmat 3

Labed Text: 3 Translatemi

Data Limits

Miriium Yalue: = General s | S p B ; }

Maimum Valug:. v Ganeral El i o

Diata Formak -

s

Humber Base: Decimal E Sign Mode: %Ul"smﬂ;d ) Wwfij
Digits Before DP:

Leading Zeros: Group Digits: | Mo wﬂ

Trarslate . i

Translate, .,

Prefix:

Suffix;

The properties shown are as described for an integer fag, and you are thus referred to the
carlier section of the manual that refers to Data Tags for more information. Note that the
existence of this primitive explains why one must enter minimum and maximum values for
formulae, when such tags can never be the subject of data entry. If such limits were not
defined, how would Crimson know how to scale the bar?

THE SYSTEM PRIMITIVES

view and accept active alarms. It will always take up the whole of the display

n The Aiarm Viewer primitive is used {o provide the operator with a method o
width, but can be restricted fo less than the full height if required.

The Alarm Ticker primitive scrolls through the active alarms in the system. It
B e up a single line, and the whole of the display width. It does not allow the
operator to accept the alarms.

The Event Viewer primitive is used to provide the operator with a method to view
the events recorded in the system’s event log. It will always take up the whole of
the display width, but can be restricted to less than the full height if required.

If you use manual-accept alarms in your system, you should provide a page which contains an
alarm viewer to make sure the operator can accept these alarms. You may also wish to add the
alarm ticker to other pages to make the operator aware of alarms while they are viewing other
pages. Similarly, if you use events, you should provide a page which contains an event viewer
to allow the operator to see what events have occurred.
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DeErINING PAGE PROPERTIES

Each page has a number of properties that can be accessed via the Page menu. ..

Actiors Links
i onselect: | Parent Page: T )

O Remove; NextPage:  INone ~]
b Tida rﬂmm Frevious Page: I—KJ;F.;J““M)W 'V_j :
Page Timeout g Iiscellaneons -

Period: U secs

on Tineout: | Updste Retes |

Cancel

e The On Select and On Remove propertics are used to define actions to be
performed when the page is first selected for display, or when the page is
removed from the display. Refer to the Writing Actions section and the Function
Reference for a list of supported actions. Refer to the Data Availability section in
this chapter for details of a timeout than can occur when using these properties.

s The On Tick property is used to define an action that will run every second
during the period for which this page is displayed. Refer to the Writing Actions
section and the Function Reference for a list of supported actions. If a lack of
data availability results in this action being unable to execute, it will be skipped
and retried one second later.

®»  The Period is the time in seconds to wait before performing the action specified.
»  On Timeout is the action to be performed when the period of time has expired.

e The Parent Page property is used to indicate the page to be displayed when the
panel’s Exit key is pressed while this page is active. Selection of this page can
be overridden using the techniques below.

e The Next Page property is used o indicate the page to be displayved when the
panel’s Next key is pressed while this page is active, and when the cursor is on
the last data entry field on the page. This selection can also be overridden.

s The Previous Page properly is used 1o indicate the page to be displaved when the
panel’s prev key is pressed while this page is active, and when the cursor is on
the first data entry field on the page. This sclection can also be overridden.

If you have too many data entry fields to fit on a single page, the Next Page and Previous
Page properties can be used 1o link together a series of pages to allow the operator to edit the
fields in sequence. Crimson will automatically position the cursor appropriately, such that if
the prev key is pressed on the first field of a page, the previous page will be activated with
the cursor on the last field of that page.

o The Entry Order property is used to define how the cursor on the operator panel
will move between data entry fields. The settings determine whether fields
organized in a grid will be entered in row or column order.
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e The Update Rate property is used to define how frequently items on the display
are updated. As update rates increase in frequency, overall performance of the
operator inferface panel may decrease. This selection should be left at the default
setting when possible.

DBEFINING SYSTEM ACTIONS

In addition to the various aclions that can be defined via page properties, Crimson gives you
the ability to define an action to be run when the system first starts, and an action 1o be run
once a second, no matter which page is displayed. These actions can be accessed by selecting
the Pages icon in the lefi-hand pane of the User Interface window.

DEeFINING KEY BEHAVIOR

The previous sections have provided a detailed description of how to use the G3’s display to
get information to the operator. All that remains to complete the User Interface configuration
is to define how the operator is to use the G3’s keyboard to interact with the system.

To define the actions to be performed by a key, select a zoom level that allows vou to see the
key in question. For example, if you want to configure one of the function keys, select zoom
level one or two as appropriate. Then, double-click the key to display the following...

This Page §M Pages i
;-Action Modg -

| Operation: iNo Action et |

s~ fction Details

You will note that this dialog box has two tabbed pages. The first page is used to define what
will happen when the key in question is pressed when the current page is selected. The second
page is used to define what will happen if the key is pressed when any page is selected. The
first type of action is called a Jocal action, while the second type is called a global action, The
color used to display the key will change according to which actions are defined. ..

If the key is displayed in PURPLE, a local action is defined for this PAGE.

If the key is displayed in GRFEN, a GLOBAL action is defined.
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If the key is displayed in BLUE, local and global actions are BOTH defined.

Once you have defined an action, you can right-click on the key and use the resulting menu to
select either Make Global or Make Local to change the action type. These options will not be
available if both types of action have already been defined.

EnaBLING ACTIONS

If you want to make a particular action dependent on some condition being true, enter an
expression for that condition in the Enable field for the action in guestion. This expression
may reference a flag tag directly, or may use any of the comparison or logical operators
defined in the Writing Expressions section. If you need more complex logic such that one of
several actions is performed based on more complex decision-making, configure the key in
user defined mode and use it to invoke a program that implements the required logic.

ACTION DESCRIPTIONS

The sections below describe each available type of action. When each type is selected, the
Action Details portion of the action dialog box will change to show the available options.

THE GOTo PAGE ACTION

This action is used to instruct the G3 to show a new page. The options are shown below. ..

This Page | af Pages |
- Action Mode e .

Cperation: iGata Page

Actiort Detalls

Target Page: %Nona ‘

[ Show s Popup Pl

Action Conbrol -«

Enablet . v Ganeral t i H e
|

e The Targer Page property is used to indicate which page should be displayed.
You can either choose a specific one to be displayed, or choose Previous Page to
return to what was displayed before the current page was called.

e The Show As Popup selection causes the target page to be displayed as a popup
on top of the current page. While the popup is displayed, the panel keys will
assume the definitions established for that page, with the exceplion of the exit
key. The exit key is used to remove the popup from the display.
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THE PusH BUTTON ACTION

This action is used to emulate a pushbutton. The options are shown below. ..

This Page Eﬂ.ll Pages {

Action Mode

! Operation EPushButton ﬂ

Action Details

Button Type!  {Toggle -

Button Data:  » Tag J 10utput

£~ Actign Conprot - 7

| ‘Enablel . General %I [

OK Canicel j

@  The Bution Type property is used to define the key’s behavior.

Burron Type THE Butron WiLt...
Toggle Change the data state when the key is pressed.
Momentary Set the data to 1 when the key is pressed.

Set the data to 0 when the key is released.
Turn On Set the data to 1 when the key is pressed.
Turn Off

Set the data to 0 when the key is pressed.

The Button Data property is used to define the data to be changed by the key.

In the example above, the key will toggle the value of the cutput tag.
THE CHANGE INTEGER VALUE ACTION

This action is used to write an integer value to a data item. The options are shown below. ..

ShFunction Key Fi
This Page E pl Pages |
i ActiQnMGde Bt e e bt v

. Cperation: ichange Integer Valus -

i Bekion Details -

i Wrlte Tt

Pick,.; ’i

Drata: -

¢ ction Control

S
Enable; Gerpral 5'

: T 'Cancei }
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®  The Write To property is used to define the data item to be changed.
®  The Data property is used to define the data to be written.

In the example above, the key will sef the Motorspead tag to 100.

THE RaMp INTEGER VALUE ACTION

This action is used 1o increase or decrease a data item. The options are shown below...

This Page ;Ail Pages 3
Action Mode

¢ Operation: ERamp Integer Value v

« Bction Datalls

Write To;
" Datar v General “1
Lt v General | [100 ] |

- Ramp Mode: WMB

s Betion Contrli oo e e A

Eriable: .- Gerﬁf}wjl i i ;;

_____ o |

s The Write To property is used to define the data item to be changed.

e The Data property is used to define the step by which to raise or lower the item.
e The Limif property is used to define the minlmum or maximum data value.

s The Ramp Mode property is used to define whether to raise or lower the item.

In the example above, holding the key will raise Motorspeed by 1 until it reaches 100.

THE PLAY TUNE ACTION

This action plays a selected tune using the G3’s internal sounder.

X
This Page i.ﬁ.ll Pagesi
- Action Mode
i Operatior: ;Play'fune :j
- Action Details
Ture Name: fﬁg;émwwwmﬂwmw:
BadtoonRising
BitesTheDust
BohemianRhapsody .
BrownEyediirl
CalforniaGirls
ComeCnElesn
Diocie
i I InaGaddaDaVida S A B
- Action Control oot Theherif i
Ersble; . ® Jaithousefock ! e j
—
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ACTION DESCRIPTIONS

e Tune Name selects the tune to be played.

The tunes use ring tone format. Customized tunes may be played using the PlayRTTTL ()

function.

THE UsEr DEFINED ACTION

This action is used to do anything else you desire! The options are shown below...

EPRUnCHion |
This Fage | all Pages |
~fction Mode:

Operation: TR0

- Action Detafls -

On Pressed: } Cutputi=1

On Auto-Repeat: i t

O Relsased: i Output =0

- dction Contral

Enable: - General 3 e

e The On Pressed property is used to define the action to be performed when the
key is pressed. This action may invoke any of the functions from the Function
Reference or the data modification operators described in the Writing Actions

section, or it may run a program.

e The On 4uto-Bepeat property is used to define the action to be performed when
the key is pressed and then held down. The action occurs both on the initial
depression and on subsequent auto-repeats, so there is no need to define both this
property and On Pressed. This action may invoke any of the functions from the
Function Reference or the data modification operators described in the Writing

Actions section, or it may run a program.

e The On Released property is used to define the action to be performed when the
key is released. This action may invoke any of the functions from the Function
Reference or the data modification operators described in the Writing Actions

section, or it may run a program.

In the example above, a user defined action is used to implement a momentary pushbutton.

BLoCK DEFAULT ACTION

This action does not actually do anything, but can be used as a place-holder to prevent further
processing. As an example, suppose you have configured F1 to perform a global action, but
want to prevent this action from being invoked on a particular page. By configuring 1 on

that page as Block Default Action, the global action will not occur.
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CHANGING THE LANGUAGE

To configure a key to change the language displayed by the operator panel, select User
Defined mode and enter SetLanguage (n) as the On Pressed property, where n is a number
between 1 and &, according to the language {o be displayed. The display page will be redrawn
in the selected language, with any text for which translations have been entered—including
fixed text, tag labels and tag formatting information—adjusted as appropriate. Pages that are
subsequently displayed will also be drawn in the selected language.

ADVANCED TopiCcs

The following sections deal with more advanced issues relating to keyboard actions.

ACTION PROCESSING

When a key is pressed or released, Crimson goes through a defined sequence when deciding
what to do with the event. If any stage results in some action being performed, the sequence is
stopped, and the later stages do not get a chance to process the key.

The sequence is as follows...

1. If a display primitive is selected for user interaction, it is given a chance to
process the kev. Active data entry fields will consume the Raise, Lower, Exit
and Enter keys, plus whatever other keys are appropriate to the operation being
performed. For example, integer entry fields will also consume the numeric keys.

2. If a display primitive is selected for user interaction and the Next or Prev keys
are pressed, Crimson will attempt to find the next or previous display primitive
which also desires user interaction. If any such field exists, the key will be
consumed, and that primitive will be activated.

3. Ifalocal action is defined, the action is performed and the key consumed.
4. Ifaglobal action is defined, the action is performed and the key consumed.

5. Hthe key remains unconsumed, the default actions are implemented. ..

Event ACTION

Next Key Pressed Displays the page’s Next Page, if one is defined.
Prev Key Pressed Displays the page’s Previous Page, if one is defined.
Exit Key Pressed Displays the page’s Parent Page, if one is defined.
Menu Key Pressed Displays the fist page in the page list.

Mute Key Pressed Silences the G3’s internal alarm sounder.

As mentioned above, configuring a key for any global or local action—even one that does
nothing, such as Block Default Action—prevents this sequence from proceeding. It should be
obvious, then, why such an action is useful, even though at first sight it serves no purpose!
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DATA AVAILABILITY

Crimson’s communications infrastructure reads only those data items which are required for
the current page. This means that when a page is first selected, certain data items may not be
available. For a display primitive, this is no problem, as the primitive simply displays an
undefined state (typically a number of dashes) until the data becomes available. For actions,
though, things can get more complex.

For example, suppose a local action increases the speed of a motor by 50 rpm. If the motor
speed is not referenced on the previously displayed page, then, when the page is first
displayed, Crimson will not know the current speed, and will thus be unable to write the new
value. To handle this, if the operator attempts to perform an action for which the required data
is not available, the G3 panel will display a “NOT READY” message until the key in
question is released. The operator must then wait a short while, and try the operation again. In
practice, communications updates normally take place quickly enough that even the most
nimble-fingered operator will be hard pressed to get the message to appear, but since it may
on occasions be seen, it is worth explaining.

A slightly more complex issue comes about if the action defined by a page’s On Select
property is unable to proceed because it also finds that required data is not available. Here,
Crimson will wait up to thirty seconds for the data to arrive. If it does not, the action will not
be performed, and a “TIMEOUT” message will be displayed for the operator. This timeout
mechanism is required to avoid problems should a communications link become severed.

NoTES FOR EDICT LUSERS
Users of Red Lion’s Edict-97 software should note...

e Pages no longer have text and graphic layers, as all primitives are graphical in
nature. This means that the concept of a page formal is similarly redundant.

s Page calegories have been replaced with system primitives. Where Edict would
use an entire page for its alarm viewer, for example, the corresponding system
primitive can be used to allocate as little or as much of the display as is required.

s The actions defined by double-clicking a key replace the global and local event
maps. If your application used more than one row per event, you will most likely
need to use a program (o implement the required logic.

=  Events such as comms update complete and one second tick have been removed,
as most of the actions performed by such events can now be handled via other
mechanisms. For example, comms update complete was often used to move data
between devices. This can now be performed using the protocol conversion
functionality of the Communications window. Also, these events were often
misused and lead to the creation of overly complex databases.

e  While Edict would typically manage something between two and five display
updates per second, Crimson is designed to redraw the display every 100msec,
thus providing, for example, smoother operator feedback during data entry.
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CONFIGURING PROGRAMS

The previous sections of this manual describe how you can use actions to perform all manner
of operations in response 1o key presses or changes in data tags. Il you need to perform an
action that is too complex to fit on a single line, or that demands more complex decision-
making logic, you can use the Programming icon from the main screen to create and
manipulate programs. You should note that many applications will not need programs. You
may thus choose to skip this chapter if desired.

USING THE PROGRAM LIsST

To create, rename or delete programs, click on the left-hand pane of the User Interface
window. The various commands on the Program menu can then be used to make the desired
changes. Alternatively, right-click on the required program, and select from the menu.

To select a program, either click on the name in the list, or use the up and down arrows in the
toolbar. Alternatively, you can use the alt+Left and Alt+Right key combinations {0 move
up and down the list as required. These keys will work no matter which pane is selected.

EDITING PROGRAMS

To edit a program, simply edit the program text using the large area in the right-hand pane of
the Programming window. When you have finished, press the ctr1+T key combination or
select the Translate command from the Program menu. This will read the program and check
it for errors. If an error is found, a dialog box will be displayed, and the cursor will be moved
to the approximate position of the error. If no errors exist, a dialog box will be displayed to
confirm this fact, and the program will be translated into Crimson’s internal format for
subsequent execution by the operator panel.

PROGRAM PROPERTIES
The various fields at the botlom of the right-hand pane are used to edit program properties. ..

e  The Return Type property is used to indicate whether this program should simply
perform a series of actions, or whether it will perform a calculation and return
the value of that calculation to the user. Programs that return values are
described in more detail below.
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The Run In Background property is used to indicate whether Crimson should
wait for the program to complete execution before continuing with processing
whatever task invoked the program. For example, if this property is set to No,
running a program in response 1o a key being pressed will result in a pause in
display updates until the program completes. (Since most programs take very
little time to execute, this may not even be noticeable.) If this property is set to
Yes, display updates will continue immediately, and the program will execute at
a lower priority in the background. Only one background program will run at
once, so subsequent requests are queued for later execution. Note also that
programs which return values cannot be run in the background, as their return
value would then not be available for the caller to usel

The External Data and Timeout properties are used to control how the program
interacts with Crimson’s communication infrastructure with respect to external
data items to which the program makes reference. You will recall that Crimson
only reads data items when they are used. This property is used to control the
exact interpretation of this rule with respect to programs...

Mope BenavIOr

Read When Referenced External data used by the program will be added to the
comms scan whenever the program is referenced. If' the
program is referenced by a display page, the data will be
read when that page is displayed; if the program is
referenced by a global action or a trigger, the data will be
read at all times. This is the defauli mode, and is
acceptable for all programs, except those that use very
large amounts of external data.

Read Always External data used by the program will be read at all
times, whether or not the program is referenced. This
means that the program will always be ready to run, and
that the operator will not see the “NOT READY™
message that might otherwise occur when the program is
first referenced. The downside of this mode is that comms
performance may be reduced if large amounts of data are
referenced by the program.

Read When Executed External data used within the program will be read only
when the program is invoked. The program will wait for
the period defined in the timeout property for such data to
be available. If the data cannot be read—perhaps because
a device is offline—the program will not execute. This
mode is typically used with globally-referenced programs
that consume large amounts of data that would otherwise
slow down the communications scan,

Read But Run Anyway External data will be treated as described for Read
Always mode, but the program will execute whether or
not the data has been read successfully. The operator will
therefore never see the “NOT READY” message, butifa
device is offline, there is no guarantee that the program’s
data items contain valid data.
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ADDING COMMENTS

You can add comments to your programs in two ways. Firstly, you can use the // sequence o
introduce a comment which will continue for the rest of the current line. Secondly, you can
use the /* sequence to introduce a single- or multi-line comment. This comment will continue
until the */ sequence appears. The sample below shows both commenting styles. ..

// This is a single-line comment
/* This 1is line of the comment
This 1
This i

1
line 2 of the comment
of the comment */

[o8]

line

A single-line comment may also be placed at the end of a line which contains code.

RETURNING VALUES

As mentioned above, programs can return values. Such programs can be invoked by other
programs or by expressions anywhere in the database. For example, if you want to perform a
particularly complex decode on a number of conditions relating to a motor and return a value
to indicate the current state, you could create a program that returns an integer like this...

if( MotorRunning )
return 1;

if( MotorTooHet )
return 2;
if{ MotorTooCold )
return 3;
return 0;

1
1

You could then configure a multi-state formula to invoke this program, and use that tag’s
format tab to define the names of the various states. The invocation would be performed by
setting the tag’s Value property 1o Name (), where Name is the name of the program in
question. The parentheses are used to indicate a function call, and cannot be omitted.

Here Be DRAGONS!

Note that you have to exercise a degree of caution when using programs 1o return values. In
particular, you should avoid looping for long periods of time, or performing actions that make
no sense in the context in which the function will be invoked. For example, if the code
fragment above called the GotoPage function to change the page, the display would change
every time the program was invoked. Imagine what would happen if you, say, tried to log
data from the associated tag, and you’ll realize that this would not be a good thing! Therefore,
keep programs that return values simple, and always consider the context in which they will
be run. If in doubt, avoid doing anything other than simple math and i ¢ statements.
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PROGRAMMING TIPS

The sections below provide an overview of the programming constructions supported by
Crimson. The basic syntax used is that of the C programming language. Note that the aim is
not to try and teach you (o become a programmer, or t0 master the subtleties of the C
language. Such topics are beyond the scope of this manual. Rather, the aim is to provide a
quick overview of the facilities available, so that the interested user might experiment further.

MuLTIPLE ACTIONS

The simplest type of program comprises a list of actions, with each action taking up a single
line, and being followed by a semicolon. All of the various actions defined in the Writing
Actions section are available for use. Simple programs like this are typically used where
combining the actions in a single action definition would otherwise prove unreadable.

The sample shown below sets several variables, and then changes the display page...

Motorl
Motor2
Motor3 :=

i
[

3
17

’

GotcPage {Pagel);

The actions will be executed in order, and the program will then return to the caller.

IF STATEMENTS

This type of statement is used within a program to make a decision. The construct consists of
an if statement with a condition in parentheses, followed by an action (or actions) to be
executed if the condition is true. If more than one action is specified, each should be placed
on a separate line, and curly-brackets should be used to group the statements together. An
optional else clause can be used to provide for code to be run if the condition is false.

The example below shows an if statemnent with a single action. ..

if({ TankFull )}
StartPump := 1;

The example below shows an if statement with two actions...

if( TankEmpty ) {
StartPump = 0;
CpenValue := 1;
}
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The example below shows an if statement with an else clause...

1f{ MotorHot )
StartFan := 1;
else
StartFan := 0;

Note that it is very important to remember to place the curly-brackets around groups of
actions to be executed in the if or else portion of the statement. If you omit the brackets,
Crimson will most likely misunderstand exactly which actions you want to be dependent
upon the if condition. Although line breaks are recommend between actions, they are not
used to figure out what is and is not included within the conditional statement.

SWITCH STATEMENTS

A switch statement is used to compare an integer value against a number of possible
constants, and 1o perform an action based upon which value is matched. The exact syntax
supports a number of options beyond those shown in the example below, but for the vast
majority of applications, this simple form will be acceptable.

This example below will start a motor selected by the value in the Motorindex tag...

switch({ MotorIndex )

fa

case 1:
MotorhA
break;

i
—

case 2:
case 3:
MotorR := 1;
break;
case 4:
MotorC := 1;
break;
default:
MotorD = 1;
break;

A value of 1 will start motor A, a value of 2 or 3 will start motor B, and a value of 4 will start
motor C. Any value which is not explicitly listed will start motor D. Things to note about the
syntax are the use of curly-brackets around the case statements, the use of break to end each
conditional block, the use of two sequential case statements to match more than one value,
and the use of the optional default statement to indicate an action to perform if none of the
specified values is matched by the value in the controlling expression. (If this syntax looks
too intimidating, a series of i£ statements can be used instead to produce the same results, but
with marginally lower performance, and somewhat less readability.)
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LocaL VariasLEs

Some programs usc variables to store intermediate results, or to control one of the various
loop constructs described below. Rather than defining a tag to hold these values, you can
declare what are known as local variables using the syntax shown below. ..

int a; // Declare local integer ‘a’
float b; // Declare local real ‘b
cstring <; // Declare local string ‘¢’

Local variables may optionally be initialized when they are declared by following the variable
name with := and the value to be assigned. Variables which are not initialized in this manner
are set to zero, or an emply siring, as appropriate.

Note that local variables are truly local in both scope and lifetime. This means that they
cannot be referenced outside the program, and they do not retain their values between
function invocations. Il a function is called recursively, each invocation has its own variables.

Loop CONSTRUCTS

The three different loop constructs can be used to perform a given section of code while a
certain condition is true. The while loop tests its condition before the code is executed, while
the do loop tests the condition afterwards. The fox loop is a quicker way of defining a while
loop, allowing you to combine three common elements into one statement,

You should note that some care is required when using loops within your programs, as you
may make a programming error which results in a loop that never terminates. Depending on
the situation in which the program is invoked, this may seriously disrupt the terminal’s user
interface activity, or its communications. Loops which iterate too many times may also cause
performance issues for the subsystem that invokes them.

THeE WHILE Loop

This type of loop repeats the action that follows it while the condition in the while statement
remains true, If the condition is never true, the action will never be executed, and the loop
will perform no operation beyond evaluating the controlling condition. If you want more than
one action to be included in the loop, be sure to surround the multiple statementis in curly-
brackets, as with the if statement. The example below initializes a pair of local variables, and
then uses the first to loop through the contents of an array, totaling the first ten elements, and
returning the total value to the caller. ..

int i:=0, t©:=0;

while( 1 < 10 ) {
t o=t + Datalil:;
i =i + 1;
}

return T;
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The example below shows the same program, but rewritten in a compressed form. Since the
loop statement now controls only a single action, the curly-brackets have been omitted. ..

int i:=0, t:=0;

while{ i < 10 )
t += Datali++];

retuarn Ty

THE FOR Loop

You will notice that the while loop shown above has four elements. ..
1.
2.
3.
4,

The initialization of the loop control variable.
The evaluation of a test 1o see if the loop should continue.
The execution of the action to be performed by the loop.

The making of a change to the control variable.

The for loop allows elements 1, 2 and 4 to be combined within a single statement, such that
the action following the statement need only implement element 3. This syntax results in
something similar to the FOR-NEXT loop found in BASIC and other such languages. Using
this statement, the example given above can be rewritten as...

int i, t;

for( i:=t:=0; 1<10; 1++ )
t += Datalill;

return t;

You will notice that the for statement contains three distinct elements, each separated by
semicolons, The first element is the initialization step, which is performed once when the loop
first begins; the next is the condition, which is tested at the start of each loop iteration 1o see if
the loop should continue; the final element is the induction step, which is used to make a
change to the control variable to move the loop on to s next iteration. Again, remember that
if you want more than one action to be included in the loop, include them in curly-brackets!
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THE Do Loop

This type of loop is similar to the while loop, except that the condition is tested at the end of
the loop. This means that the loop will always execute at least once. The example below
shows the example from above, rewritten fo use a do loop...

t += Datalil;
} while{ ++i < 10 );

return t;

Loop CONTROL

Two additional statements can be used within loops. The break statement can be used to
terminate the loop early, while the continue statement can be used to skip the balance of the
Ioop body and begin another iteration without executing any further code. To make any sense,
these statements must be used with i statements to make their execution conditional. The
example below shows a loop which terminates early if another program returns true...

for{ i:=0; 1<10; i++ ) {
if ( LoophAbort () )
break;

LoopBody () ;

1

NOTES FOR EDICT USERS
Users of Red Lion’s Edict-97 software should note. ..

e  Crimson supports local variables by means of C-style declarations within the
program body, rather than via the local variable table. Unlike Edict’s local
variables, Crimson’s variables are held on the stack, and can thus be used if a
program is called recursively. This also means that Crimson’s local variables do
not hold their values between program invocations.

e Crimson does not support the pispatceh function. The decision as to whether to
run a program in the foreground or the background is based upon the program’s
properties, and not on the method used for its invocation.

« Crimson invokes programs using a C-style syntax, and—while the older syntax
is still supported—does not need the run function to be used. Programs that
return values must be invoked using the newer syntax, though, as the Edict
family functions such as RunInteger are not provided.

e  Programs within Crimson run much more quickly than they did within Edict!
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CONFIGURING DATA LOGGING

Now that you have configured the core of your application, you may decide to make use of
Crimson’s data logger to record certain tag values to CompactFlash. Data recorded in this
way is stored in industry-standard comma-separated variable (CSV) files, and can easily be
imported into applications such as Excel using a variety of methods. To configure data
logging, select the Data Logger icon from the main screen. ..

Creaving Dava LOGS

You may use the Create Data Log button to create as many data logs as you need. Since each
log can record an unlimited number of data tags, most applications will only use a single log.
However, since each log has a fixed set of properties in terms of its sample rate, you may
decide to use multiple logs if you wish to sample different data at different rates.

UsinG THE LoG LisT

To rename or delete data logs, click on the lefi-hand pane of the Data Logger window. The
commands on the Log menu can then be used to make the desired changes. Alternatively, you
may right-click on the required data log, and select from the menu.

{(Note that the pame of a data log must be eight characters or less in length. This is because
the name will be used to define the directory under which the log files are stored, and the G3
panel is not able to handle names that do not conform to FAT-style 8.3 naming.)

To select a data log, either click on the name in the list, or use the up and down arrows in the
toolbar. Alternatively, you can use the alt+reft and Alt+Right key combinations to move
up and down the list as required. These keys will work no matter which pane is selected.
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Dara LoG

PROPERTIES

Each data log has the following properties. ..

The Update Rate property is used to indicate how often Crimson will take a
sample of the data items to be logged. The fastest sample rate is one second, but
note that using such a high rate will produce very large amounts of datal All of
the tags in the log will be sampled at the same rate.

The Each File Holds property is used fo indicate how many samples will be
included in each log file. When this many samples have been recorded, a new
log file will be created using a different name. Typically, this value is set such
that each log file contains a sensible amount of data. For example, the log shown
above is configured to use a new log {ile each day.

The Refain At Most property is used to indicate how many log files will be kept
on CompactFlash before the oldest {ile is deleted. This property should be set so
as 1o allow whatever is consuming the logged information io exiract the data
from the G3 panel before the information is deleted. The log shown above is
configured to retain a week’s worth of data.

The Log Enable property is used to allow or inhibit logging. By default logging
is enabled.

The Contents property is used to indicate which tag should be logged. The first
list shows the selected tags, while the second shows those that are available
within the database. Tags can be added to the log by double-clicking them in the
right-hand list; they can be removed by double-clicking them in the left-hand
list, or by pressing the pel key while the tag is selected. The Up and Down
buttons can be used to move tags within the list. One day, someone may even get
around to implementing drag-and-drop to allow easier manipulation of this list!

LOG FILE STORAGE

As mentioned above, a data log stores its data in a series of files on the operator panel’s
CompactFlash card. These files are placed in a subdirectory named after the data log, with
this directory being stored under a root directory entry called LOGS. The files are named after
the time and date at which the log is scheduled to begin. If each file contains an hour or more
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of information, the files will be named yyMmDhh.c8v, where YY represents the year of the
file, MM represents the month, oo represents the date, and nh represents the hour. If each file
contains less than one hour of information, the files will instead be named MvMDDhhmm. C8V,
with the initial six characters as described above, and the trailing mm representing the minute
at which the log began. These rules ensure that each log file has a unique name.

THE LOGGING PrROCESS

Crimson’s data logger operates using two separate processes. The first samples each data
point at the rate specified in its properties, and places the logged data into a buffer within the
RAM of the G3 panel. The second process executes every iwo minutes, and writes the data
from RAM to the CompactFlash card. This structure has several advantages...

& Writes 1o the Compactilash card are guaranteed to begin only on a two-minute
boundary

that is, at exactly 2, 4 or 6 minutes past the hour, and so on. This
means that if your G3 panel supports hot-swapping of CF cards, you can wait for
the next burst of writes to start, and, when the CompactFlash activity LED on the
front of the panel ceases to flicker, you are guaranteed to have until the start of
the next two-minute interval before further writes will be attempted. This means
that you can remove the card without fear of data corruptions. As long as you
insert a new card before four minutes have elapsed, no data will be lost.

#  Writes to the CompactFlash achieve a much higher level of performance, by
avoiding the need to continually update the card’s file system data structures for
every single sample. For logs configured to sample at very high data rates, the
bandwidth of a typical CompactFlash card would not allow data to be wrilten
reliably in the absence of such a buffering process.

Note that because data is not committed to CompactFlash for up to two minutes, up to this
amount of log data may be lost when the terminal is powered-down. Further, if the terminal is
powered-down while a write is in progress, the CompactFlash card may be corrupted. To
ensure that such corruption is not permanent, the G3 panel uses a journaling system that
caches writes to additional non-volatile memory within the terminal. If the panel detects that a
write was interrupted during power-down, the write will be repeated when power is reapplied,
thereby reversing any corruption, and repairing the CompactFlash card.

This means that if vou want to remove a CompactFlash card from a panel performing data
logging, vou must observe the procedure described above with respect to the activity LED,
and only remove power when the activity has ceased. If you are not sure if the terminal was
powered-down correctly, reapply power. allow a CompactFlash write sequence to complete,
and power down according 1o the correct procedure, The card can then be removed salely,
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Since the gyrations required to remove a CompaciFlash card are somewhat complex, Crimson
provides two other mechanisms for accessing log files, thereby eliminating the need for such
removals, These methods are described below.

AccEssING Log FiLes

There are two additional methods of accessing log files...

e The less preferable method is to mount the card as a drive on a PC via the
process described at the start of this manual, so that the logs can be copied using
Windows Explorer. Note that Windows 2000 or above is recommended when
using this method, as earlier versions of Windows may otherwise lock the
CompactFlash card and disrupt data logging,

s  The preferred method is to use the web server as described in the next chapter.
With the web server enabled, log files can be accessed over the panel’s Ethernet
port, using either a web browser, such as Microsoft Internet Explorer, or by
using the automated process implemented by the WebSync utility that is
provided with the Crimson configuration software.

Using WERSYNC

The WebSync utility—which will be stored in the directory specified when the software was
installed—can be executed to synchronize a directory on a PC with the contents of an
operator panel’s data logs. You may decide to configure an application, such as the Windows
Scheduler (or perhaps a cxon daemon), to run this utility on a regular basis, or you may use a
command line switch to instruct WebSync to perform the polling automatically. You may
also decide to host WebSync on a central server so that the log files can be made available fo
selected users on your corporate network.

WEBSYNC SYNTAX
WebSync is invoked from the command line using the following syntax...
websynce {switches} <hostname>

...where <hostname> is replaced with the IP address of the panel to be polled.

OPTIONAL SWITCHES

The switches field may contain one or more of the following options. ..
e -terse can be used to suppress progress information.
e -poll <n>can be used to poll the terminal every n minutes.

e -path <dixr>can be used to specify dir as the directory to hold the log files.
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ExamMpLe USAGE
As an example, the following command line...
websync -poll 10 -path C:\Logs 192.9.200.52

...will read the log files for all data logs on the terminal with the IP address of 192.9.200.52,
and will store these logs under subdirectories of the ¢:\Logs directory. WebSync will
continue to execule, and will repeat the polling process every len minutes. The polling
interval must obviously be set such that it is much less than the sampling rate times the
number of samples in a file times the number of log files to be retained. If this constraint is
met, the directory on the PC will accumulate copies of all the log files from the terminal.

MoTes For EDICT UseErs
Users of Red Lion’s Edict-97 software should note. ..

s Logs within Crimson record the time and date of each sample, and do not need to
store the “empty” values used by Edict to mark power-down periods. When a G3
panel is powered-down, this will show simply as a gap in the log files.
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CONFIGURING THE WEB SERVER

Crimson’s web server can be used to expose various data via the G3 panel’s Ethernet port,
allowing remote access to diagnostic information, or to the values recorded by the Data
Logger. The web server is configured by selecting the Web Server icon from the main screen.

WER SErRVER PROPERTIES

The web server has the following properties. ..
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e The Enable Server property is used to enable or disable the web server. If the
server is enabled, the panel will monitor port 80 for incoming requests, and will
fulfill the requests as required. If the server is disabled, connections to this port
will be refused. Remember that in order for the server to operate, the panel’s
Ethernet port must have been enabled via the Communications window.

e  The Title property is used to provide the title to be shown on the web server
menu, This title can be used to differentiate between several terminals on a
network, thereby ensuring that the correct terminal is being accessed.

e The Enable Data Log Access property is used to enable or disable web access to
the files created by the Data Logger. Obviously, this facility must be enabled if
the WebSync utility is to be used to copy the log files to a PC.

e The Enable Remote Viewing property is used to enable or disable a facility by
which a web browser can be used to view the current contents of a G303’s
display. This facility is very useful when remotely diagnosing problems that an
operator may be having with the operator pane! or the machine it controls.

o The Enable Remote Controf property is used to enable or disable an option by
which the remote viewing facility is extended to allow a web browser to be used
to simulate the pressing of keys on the operator panel, thereby allowing remote
conirol of the panel or the machine it controls. While this feature is extremely

useful. care must be taken to use the various security parameters to avoid

unauthorized tampering with a machine. The use of an external firewall is also
strongly recommended if the panel is reachable from the Internet.
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e  The Enable Custom Site property is used to enable or disable a facility by which
files stored in the WEB directory of the CompactFlash card are exposed via the
web server. This facility is described in more detail below.

#  The Security properties arc used to restrict web server access to hosts whose IP
address matches the mask and data indicated. All access may be restricted, or the
filter may be used to restrict only attempts to use the remote control facility. It is
vour responsibility to use an external firewall to prevent unauthorized access if
the remote control facility is enabled, as the IP filter may be defeated by certain
advanced hacking techniques, and is not warranted by Red Lion Controls.

ADDING WeB PAGES

In addition to the facilities described above, the web server supports the display of generic
web pages, each of which contains a predefined list of tag values. These pages are created by
pressing the Create Web Page button below the web server properties, and are stored in a list
similar to that used for display pages, data logs and so on.

Each web page has the following properties. ..

e The Title property is used to identify the web page in the menu presented to the
user via their web browser. Although the title is translatable, current versions of
Crimson use only the US version of the text.

e The Refresh property is used to indicate whether or not the web browser should
be instructed to refresh the page contents automatically. Update rates between 1
and 8 seconds are supported. Note that the amount of flicker exhibited by the
web browser will vary according to the exact package used and the performance
of the machine being employed. The update is not intended to be flicker-free.

e The Contents property is used to indicate which tags should be included on the
page. The first list shows the selected tags, while the second shows those that are
available within the database. Tags can be added to the page by double-clicking
them in the right-hand list; they can be removed by double-clicking them in the
left-hand list, or by pressing the pel key while the tag is selected. The Up and
Down buttons can be used to move tags within the list. Drag-and-drop operation
may one day be implemented to allow easier manipulation of this list!
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Using & CustoM Wee S1TE

While the standard web pages provide quick-and-easy access to the data within the terminal,
you may find that vour inability to edit their precise formatting leaves your artistic
capabilities somewhat frustrated. You may thus use the terminal’s custom site facility to
create a completely custom web site using your favorite third-party HTML editor, and—by
inserting certain special sequences and storing the resulling files on the panel’s CompactFlash
card—expose this site using the panel’s web server.

CREATING THE SITE

The web site may use any HTML facilities supported by your browser, but must not use ASP,
CGl or other server-side tricks. The filenames used for the HTML files and associated
graphics must also comply with the old-style 8.3 naming convention. This means that file
extensions will be—{for example—#1M instead of ML, and Jpe instead of gere. This also
means that the body of the filename must be eight characters or less, and that you must not
rely on the difference between upper- and lower-case to differentiate between pages. You
may use any directory structure, as long as you once again ensure that your directories
observe the 8.3 naming convention and do not rely on case differences.

EMBEDDING DATA

To embed tag data within a web page, insert the sequence [ [N1], replacing § with the index
number of the tag in question. This index number is displayed on the status bar when a tag is
selected within the Data Tag window, and more-or-less corresponds to the order in which the
tags were created. When the web page containing this sequence is served, the sequence will
be replaced by the current value of the tag, formatted according to the tag’s properties.

DEPLOYING THE SITE

To deploy your custom web site, copy if into the \wEB directory on the CompactFlash card to
be installed in the lerminal. To copy the files, either mount the card as a drive on vour PC as
described at the start of this manual, or use a suitable card writer connected to your PC. Make
sure that the Enable Custom Site property is set, and the custom site will appear on the web
server menu, When the site is selected, a file called pEFAULT . BTM within the \weB directory
will be displayed. Beyond that point, navigation is according to the links within the site.

ComMpaACTFLASH ACCESS

Note that in order to serve custom web pages—or to provide access to the panel’s data
logger—the web server needs to be able to access the unit’s CompactFlash card. If you have
mounted the card as a drive on your PC and performed write operations, you may have to
wait a minute or so for the PC to unlock the card and allow the terminal to get access. If you
are using an operating system earlier than Windows 2000 to perform such an operation, you
may find that your PC locks the card when the drive is first mounted, whether or not a write is
performed. Again, this lock will be released within a minute or so.
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WeR SERVER SAMPLES

The picture below shows the main menu displayed by the web server..,
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WEB SERVER SAMPLES
The picture below shows the data log menu...
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The picture below shows a custom page containing three tags...
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The picture below shows the remote viewing and/or control display...
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WRITING EXPRESSIONS

You will recall from the earlier sections of this manual that many fields within Crimson are
configured as what are called expression properties. You will further recall that these fields
are configured by means of a user interface element similar to that shown below. ..

ks b’ Gereral d 1

¥ General

In many situations, you will be configuring these properties to be equal to the value of a tag,
or to the contents of a register in a remote communications device, in which case your
selection will be made simply by clicking the appropriate option on the drop-down menuy, and
then selecting the required item from the resulting dialog box.

There will be situations, though, when you want fo make a property dependent on a more
complex combination of data items, perhaps using some math to combine or compare their
values. Such eventualities are handled via what are known as expressions, which can be
entered in the property’s edit box whenever General mode is selected via the drop-down.

DATA VALUES

All expressions contain at least one data value. The simplest expressions are thus references
to single constants, single tags or single PLC registers. If you enter either of the last two
options, Crimson will simplify the editing process by automatically changing the property
mode as appropriate. For example, if you enter a tag name in General mode, Crimson will
switch to Tag mode, and show the tag name in the selection field.

CONSTANTS

Constants represent—not surprisingly-—constant numbers or strings.

INTEGER CONSTANTS

Integer constants represent a single 32-bif signed number. They may be entered in decimal,
binary, octal or hexadecimal as required. The examples below show the same number entered
in the four different number bases. ..

Base ExampLE
Decimal 123

Binary 0b1111011
Octal 0173
Hexadecimal 0x7B

The ‘U’ and ‘L’ suffixes supported by earlier versions of software are not used.
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CHARACTER CONSTANTS

Character constants represent a single ASCII character, encoded in the lower 8 bits of a 32-bit
signed number. A character constant comprises a single character enclosed in single quotation
marks, such that *ar can be used to represent a value of 65. Certain otherwise unprintable or
unrepresentable characters can be encoded using what are called escape sequences, each of
which is introduced with a single backslash. ..

SEQUENCE VaLue ASCII
\a Hex 0x07, Decimal 7 BEL
N\t Hex 0x09, Decimal 9 TAB
\n Hex 0x0A, Decimal 10 LF
\NE Hex 0x0C, Decimal 12 FF
\r Hex 0x0D, Decimal 13 CR
\e Hex 0x1B, Decimal 27 ESC
\xnnn The hex value represented by nnn. -
\nnn The octal value represented by nnn. -
AN A single backslash character. -
\T A single quotation mark character. -
A\ A double quotation mark character. -
LOGICAL CONSTANTS

Logical constants represent a 1 or 0 value that is used to indicate the truth or otherwise ol a
yes-or-no expression. An example of something that can be assigned to be equal to a logical
constant is a tag that represents a digital output in a PLC. Logical constanis can either be
entered simply as 1 or 0, or by use of the keywords true or false.

FLOATING-POINT CONSTANTS

Floating-point constants represent a 32-bit single-precision floating-point value. They are
represented as you might expect—uby the integer portion, followed by a single decimal point,
followed by the fractional portion. Exponential notation is not supported.

STRING CONSTANTS

String constants represent sequences of characters. They comprise the characters to be
represented, enclosed in double quotation marks. For example, the string »ABCD" represents a
four-character string, comprising the values 65, 66, 67 and 68. (Actually, five bytes are used
to store the string, with a null value being appended to indicate the end of the siring.) The
various escape sequences discussed above may also be used within strings.

TaG VALUES

The value of a tag is represented in an expression by the tag name. Upper-case and lower-case
characters are considered equivalent when finding the required tag. Also, once an expression
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has been entered, any changes to the name of the tag will modify ali of the expressions that
make reference to it, so there is no need to re-edit the expressions to “fix” the name.

COMMUNICATIONS REFERENCES

References to registers in master communications devices can be entered into an expression
by means of a syntax comprising an opening square bracket, the register name, and a closing
square bracket. An optional device name may be prefixed to the register name and separated
by a period. The device name need not be specified for registers in the first (or only) device
within the database. Examples of this syntax are shown below. ..

EXAMPLE MeanInG

(D100 Register D100 in first device.
[AB.N7:0] Register N7: 0 in device AB.
[FX.D100] Register D100 in device FX.

SimpLe MATH

As mentioned above, expressions often contain more than one data value, with their values
being combined mathematically. The simplest of these expressions may add a pair of values,
while a more complex expression might obtain the average of three values. These operations
are performed using the familiar syntax you will have seen in applications such as Excel. The
examples below show the basic operations that can be performed. ..

OPERATOR PrIORITY EXAMPLE

Addition Group 4 Tagl + Tag2
Subtraction Group 4 Tagl - Tag2
Multiplication Group 3 Tagl * TagZ
Division Group 3 Tagl / TagZ2
Remainder Group 3 Tagl % TagZ

Although the examples show spaces surrounding the operators, these are not required.

OPERATOR PRIORITY

You will have noticed the Priority column in the above table. As you no doubt recall from
vour algebra classes, when several operators are used fogether, they are evaluated in a defined
order. For example, multiplication is always evaluated before addition. Crimson implements
this ordering by means of what are known as operator priorities, with each operator being put
in a group, and with operators being applied in order from the lowest numbered group to the
highest. (Except where noted otherwise in the text, operators within a group are evaluated
lefi-to-right.) The default order of evaluation can be overridden by using parentheses.

Tyee CONVERSION

Normally, Crimson will automatically decide when to switch from evaluating an expression
in integer math to evaluating it using floating-point. For example, if you divide an integer

REVISION 5 Pace 91

IP7013737



COMPARING VALUES CRIMSON USER MANUAL

value by a floating-point value, the integer will be converted to floating-point before the
division is carried out. However, there will be some situations where you want to force a
conversion to take place.

For example, suppose you are adding together three integers which represent the levels in
three tanks, and then dividing the total by the tank count to obtain the average level. If you
use an expression such as (Tankl+Tank2+Tank3) /3 then your result may not be as accurate
as yvou demand, as the division will take place using integer math, and the average will not
contain any decimal places. To force Crimson to evaluate the result using floating-point math,
the simplest technique is to change the 3 to 3.0, thereby forcing Crimson to convert the sum
to floating-point before the division is performed. A slightly more complex technique is to
use syntax such as float (Tankl+Tank2+Tank3) /3. This invokes what is known as a “type
cast” on the term in parentheses, manually converting it to floating-point.

Type casts may also be used to convert a floating-point value to an integer value, perhaps
deliberately giving-up some precision from an intermediate value before storing it in a PLC
register. For example, the expression int {(cos (Theta) *100} will calculate the cosine of an
angle, multiply this value by 100 using floating-point math, and then convert it to an integer,
dropping any digits after the decimal place.

Comparing VaLues

You will gquite often find that you wish to compare the value of one data with another, and
make a decision based on the result. For example, you may wish to define a flag formula to
show when a tank exceeds a particular value, or you may wish to use an if statement in a
program to execule some code when a motor reaches its desired speed. The following
comparison operators are provided. ..

OPERATOR Prioriry ExAMPLE

Equal To Group 7 Data == 100
Not Equal To Group 7 Data != 100
Greater Than Group 6 Data > 100
Greater Than or Equal To | Group 6 Data >= 100
Less Than Group 6 Data < 100
Less Than or Equal To Group 6 Data <= 100

Each operator produces a value of 0 or 1, depending on the condition it tests. The operators
can be used on integers, floating-point values, or text strings. If strings are compared, the
comparison is case-insensitive ie. “abc” is considered equal to “ABC”.

TESTING BITS

Crimson allows you to test the value of a bit within a data value by using the bit selection
operator, which is represented by a single period. The left-hand side of the operator should be
the value in which the bit is to be tested, and the right-hand side should be an expression
indicating the bit number to test. This right-hand value should be between 0 and 31. The
result of the operator is equal to 0 or | depending on the value of the bit in question.
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MULTIPLE CONDITIONS

OPERATOR

PrroriTY

ExampLE

Bit Selection

Group 1

Input.2

The example shown tests bit 2 (ie. the bit with a value of 4) within the indicated tag.

I you want to test for a bit being equal to zero, you can use the logical NOT operator...

OPERATOR

PriorITY

ExampLE

Logical NOT

Group 2

Tnput. 2

This example is equal to 1 if bit 2 of the indicated tag is equal to 0, and vice versa.

MuLTIPLE CONDITIONS

If you want to define an expression that is true if a number of conditions are afl true, you can
use the logical AND operator. Similarly, if you want to define an expression that is true if any
of a number of conditions are true, you can use the logical OR operator. The examples below
show each operator in use. ..

OPERATOR PrioriTy ExampLe
Logical AND Group 11 5>10 && B>10
Logical OR Group 12 A>10 |1 B>10

The logical AND operator produces a value of 1 if and only if the expressions on the
left-hand and right-hand sides are true, while the logical OR operator produces a value of 1 if
gither expression is true. Note that—unlike the bitwise operators referred to elsewhere in this
section—the logical operators stop evaluating once they know what the answer will be. This
means that in the above example for logical AND, the right-hand side of the operator will
only be evaluated if A is greater than 10, as, if this were not true, the resuit of the AND
operator must already be zero. While this property makes little difference in the examples
given above, if the left-hand or right-hand expressions call a program or make a change to a
data value, this behavior must be taken into account.

CHOOSING VALUES

You may find situations where you want to select between two values—be they integers,
floating-point values or strings—depending on the value of some condition. For example, you
may wish to set a motor’s speed equal to 500 rpm or 2000 rpm based on a flag tag. This
operation can be performed wvsing the 2: operator, which is unique in that it takes three
arguments, as shown in the example below. ..

OPERATOR PriORITY ExamMpLE

Selection Group 13 Fast 7 2000

o
<
fen]

This example will evaluate to 2000 if Fast is true, and 500 otherwise. The operator can be
thought to be equivalent 1o the TF function found in applications such as Microsoft Excel.
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MANIPULATING BITS

Crimson also provides operators to perform operations that do not treat integers as numeric
values, but instead as sequences of bits. These operators are known as bitwise operators.

AnD, OrR AND XOR

These three bitwise operators each produce a result in which each bit is defined to be equal to
the corresponding bits in the values on the operator’s left-hand and right-hand sides,
combined using a specific truth-table. ..

OPERATOR PRIORITY ExamMpLE

Bitwise AND Group 8 Data & Mask
Bitwise OR Group 9 Data | Mask
Bitwise XOR Group 10 Data " Mask

The table below shows the associated truth tables. ..

A B ALB AlB ANEB

0 0 0 0 0

0 1 0 1

1 0 0 1 1

] 1 1 1 0
SHIFT OPERATORS

Crimson also provides operators to shift an integer = bits to the left or right...

OPERATOR Priority ExampLE
Shift Left Group 5 Data << 2
Shift Right Group § Data >> 2

Each example shifts pata two bits in the specified direction.

Brrwise NOT

Finally, Crimson provides a bitwise NOT operator to invert the sense of the bits in a value. ..

OPERATOR PriorITy ExaMpLE

Bitwise NOT Group 2 ~Mask

This example produces a value where every bit is equal to the opposite of its value in Mask.

INDEXING ARRAYS

Elements within an array tag can be selected by following the array name with square
brackets that contain an indexing expression. This expression must range from 0 to one less
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INDEXING STRINGS

than the number of elements in the array. If you create a 10-element array, for example, the
first element will be Name [0] and the last will be Name[9].

INDEXING STRINGS

Square brackets can also be used to select characters within a string. For example, if you have
a tag called Text that contains the string “ABCD”, then the expression Text[0] will return a
value of 63, this being equal to the ASCII value of the first character. Index values beyond the
end of the string will always return zero.

ADDING STRINGS

As well as adding numbers, the addition operator can be used to concatenate strings. Thus, the
expression "ABR"+"CD" evaluates to "ABCD”. You may also use the addition operator to add
an integer to a string, in which case a single character equal to the ASCU code represented by
the integer is appended to the data in the string.

CALLING PrOGRAMS

Programs that return values may be invoked within expressions by following the program
name with a pair of parentheses. For example, programl () *10 will invoke the associated
program, and multiply the return value by 10. Obviously, the return type for Programi must
be set to infeger or floating-point for this to make sense.

LisinG FUNCTIONS

Crimson provides a number of predefined functions that can be used to access system
information, or to perform common math operations. These functions are defined in detail in
the Function Reference. They are invoked using a syntax similar to that for programs, with
any arguments to the function being enclosed within the parentheses. For example, cos (0}
will invoke the cosine function with an argument of 0, returning a value of +1.0.

PRIORITY SUMMARY

The table below shows the priority of all the operators defined in this section. ..

Group OPERATORS

Group |

Group 2 !

Group 3

Group 4

Group 5

Group 6

Group 7

Group 8

Group 9 I

Group 10
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Group OPERATORS
Group 11 &&
Group 12 [
Group 13 7

Operators in the lower-numbered groups are applied first.

NoOTES FOR EDICT USERS

Users of Red Lion’s Edict-97 software should note. ..

¢ The s& and 1 { operators stop evaluation once the result is known.

e The only available data types are string, integer and floating-point.

«  The ?: ternary operator is now supported.
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WRITING ACTIONS

While expressions are used to detine values, actions are used to define what you want to
happen when a trigger or other event occurs. Since the vast majority of the actions in a
database will relate to key-presses, and since Crimson provides a simple method of defining
commonly-used actions via the dialog box discussed in the User Interface section, you will
often be able to avoid writing actions “by hand”. Actions are needed, though, if you want to
use triggers, write programs, or use a key in User Defined mode.

CHANGING PAGE

To create an action that changes the page shown on the panel’s display, use the syntax
GotoPage (Name), where Name is the name of the display page in question. The current page
will be removed, and the new page will be displayed in its place.

CHANGING NuMerICc VALUES

Crimson provides several ways of changing data values.

SIMPLE ASSIGNMENT

To create an action that assigns a new value to a tag or {0 a regisier in a communications
device, use the syntax bata:=vValue, where Data is the data item to be changed, and value
is the value 1o be assigned. Note that value need not just be a constant value, but can be any
valid expression of the correct type. Refer to the previous section for details of how to write
expressions. For example, code such as [N7:0] :=Tanki+Tank2 can be used to add two tank
levels and store the total quantity directly in a PLC register.

CoMPOUND ASSIGNMENT

To create an action that sets a data value equal to its current value combined with another
value by means of any of the operators defined in the previous section, use the syntax
Dataop=Value, where Data is the tag to be changed, value is the value to be used by the
operator, and op is any of the available operators. For example, the code Tag+=10 will
increase Tag by a value of 10, while Tag*=10 will multiply the current value by 10.

INCREMENT AND DECREMENT

To create an action that increases a data value by one, use the syntax pata++. To create an
action that decreases a tag by one, use the syntax pata--. Note that the ++ or -~ operators
may be placed before or after the data value in question. In the former case, the value of the
expression represented by ++Data is equal to the value of Data gffer it has been incremented.
In the latter case, the expression is equal to the value before it has changed.

CHANGING Bit VALUFS

To change a bit within a tag, use the syntax Data.Bit:=1 or Data.Bit:=0 to set or clear the
bit as required, where pata is the tag in question and Bit is the zero-based bit number. Note
again that the value on the right-hand side of the := operator can be an expression if desired,
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such that an example such as bata.l:=(Level>10) can be used to set or clear a bit
depending on whether or not a tank level exceeds a preset value.

RUNNING PROGRAMS

Programs may be invoked within actions by following the program name with a pair of
parentheses. For example, programl (3 will invoke the associated program. The program will
execule in the foreground or background as defined by the program’s properties.

UisinG FUNCTIONS

Crimson provides a number of predefined functions that can be used to perform various
operations. These functions are defined in detail in the Function Reference. They are invoked
using a syntax similar to that for programs, with any arguments to the function being enclosed
within the parentheses. For example, setLanguage (1) will set the terminal language to 1.

OPERATOR PRIORITY

All assignment operators fall into Group 14. In other words, they will be evaluated after all
other operators in an action. They are also unique in that they group righi-to-left. This means
that code such as Tagl :=Tag2:=Tag3:=0 can be used to clear all three tags at once.

Nortes FOor EDICT UsErs
Users of Red Lion’s Edict-97 software should note. ..

s The = operator can now be used instead of the := operator.
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UsinGg Raw PoORTS

In order to allow customers to implement simple ASCII protocols without having to ask Red
Lion to develop custorn drivers, Crimson provides a new facility whereby the sofiware’s
programming language can be used to directly control either serial ports or TCP/IP network
sockets. This functionality—known as raw port access—replaces the driver and functions
used to support the Roll-Your-Own Protocol facility within Edict-97. It also replaces the
General ASCH Frame protocol by providing a function to perform the parsing operations that
the driver previously implemented. Note that if you are not using custom ASCIH protocols,
but are instead using the standard drivers provided with Crimson, you can skip this section.

CONFIGURING A SERIAL PoRrT

To use a serial port in raw mode, select the Raw Serial Port driver as shown...

The port’s Baud rate and other byte format parameters should be configured to indicate the
required communications settings, and the On Update property should be set to specify the
program that will be performing the communication. This program will be called continually
by the port’s communications task.

CONFIGURING A TCP/IP SockeT

To use a TCP/IP socket in raw mode, select the Raw TCP/IP Passive driver as shown. ..

3 protocol 3
% protocal 4
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The On Update property is configured as described above, while the Port property should be
configured to indicate which TCP port you want the driver to monitor. The driver will accept
connections on this port, and then call the On Update program to handle communications.

ReapinGg CHARACTERS

To read data from a raw port a character at a time, use the PortRead function, as documented

in the Function Reference section of this manual. As with all raw port functions, the port
argument for this function is calculated by counting down the list of ports in the lefi-hand
pane of the Communications window, with the programming port being port 1.

The example below shows to use Portread to accept characters...

int Datas

for{;:) |

if{ {(Data := PortRead(Z, 100} >= 0 ) {

/* Add code to process data */

}

Note that by passing a non-zero value for the period argument, the need to call the sieep

function is removed. If vou use a zero value for this argument. vou must make sure that vou

suspend the communications task at some point, or vou will disrupt system operation,

READING ENTIRE FRAMES

To read an entire frame from a raw port, use the PortInput function, as documented in the

Functlion Reference section of this manual., This function allows you to specify frame
delimiters, the required frame length and a frame timeout, thereby removing the need to write

your own receive state machine. As sample program is shown below...

cstring input;

int value;

for(;:) |

input := PortlInput({b, 42, 13, 0, 0);

10

-

if({ value := TextTolnt (input,

Speed := value;

"Value 1is ")
IntToText {(value, 10, 5)

"\r\nﬂ) :

PortPrint (5,
PortPrint (5,
PortPrint {5,

}

PaGE 100

hitp://fwww.redlion.net/g3

IP7013746



Using Raw PORTS SENDING DATA

The example above listens on a TCP/IP socket for a frame which starts with an asterisk and
ends with a carriage return. It then converts the frame to a decimal value, stores this in an
integer tag, and echoes the value back to the client.

SENDING DaTA

To send data on a raw port, use the PertWrite or PortPrint functions, as documented in
the Function Reference section of this manual. The first function sends a single byte, while
the second function sends an entire string. To send numeric values, use the IntToText
function to convert them into strings.

NOTES FOR EDICT USERS
Users of Red Lion’s Edict-97 software should note...

e The raw serial port device driver controls the port’s handshaking lines, so there
is no need to call setrTS, HoldTx or any of the various other port management
functions, These functions are thus not provided by Crimson.

e  When sending data, Crimson automatically handles buffer overflow events, and
ensures that no data is lost. The PortWrite and PortPrint thus neither provide
a return value, nor is such a value required.

e To directly emulate GAF, use a program similar to the example shown above,
but store the received string in a string tag, and increment an integer tag. Such
direct emulation is not recommended, as you will nearly always then have a
trigger to respond to the change in the sequence number, in which case you
might as well handle this logic within the communications program.

e Crimson’s enhanced programming support allows much higher performance
levels when using raw port drivers. Performance typically exceeds that of the
equivalent Edict configuration by an order of magnitude or more.
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SYSTEM VARIABLE REFERENCE

The following pages describe the various system variables that exist within Crimson. These

system variables can be invoked within actions or expressions as described in the previous
two chapters.

How ARE SYSTEM VARIABLES USED
System variables are used either to reflect the state of the system, or to modify the behavior of

the system in some way The former type of variable will be read-only, while the latter type
can have a value assigned to it.
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DIsPUPDATES
DisPUPDATES
ARGUMENT TYPE DEescrIPTION
value int Number indicating display update rate.
DESCRIPTION

Returns a number indicating how fast the display updates.

VARIABLE TYPE

integer.

ACCESS TYPE

Read only.
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Di1sPCONTRAST

D1spPCONTRAST
ARGUMENT Type DESCRIPTION
value int Number indicating display contrast as a percent.
DESCRIPTION

Returns a number indicating the amount of display contrast from 0 to 100 expressed as a

percent, with zero being no confrast.

VARIABLE TYPE

integer.,

ACCESS TYPE

Read / write.
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DisPBRIGHTNESS
ARGUMENT TYPE DescripTION
value int Number indicating display brightness.
DESCRIPTION

Returns a number indicating the brightness of the display from 0 to 100 expressed as a

percent, with zero being off.

VARIABLE TYPE

infeger.

ACCESS TYpE

Read / write,
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PL

PI

ARGUMENT

TYpe

DESCRIPTION

value

float

Number 3.141359274.

DESCRIPTION

Returns pi as a floating-point number.

VARIABLE TYPE

Floating point.

ACCESS TYPE

Read only.
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FUNCTION REFERENCE

The following pages describe the various functions that exist within Crimson. These functions
can be invoked within actions or expressions as described in the previous two chapters.
Functions that are marked as active may not be used in expressions that are not allowed to

change values eg. in the controlling expression of a display primitive. Functions that are
marked as passive may be used in any context,

NOTES FOR EDICT USERS
Users of Red Lion’s Edict-97 software should note. ..

@ The various Port functions replace the serial RYOP functions,

REVISION 5 PAaGe 109

IP7013755



ABS(VALUE) CRIMSON USER MANUAL

ABs( VALUE)
ARGUMENT TyPe DESCRIPTION
value int/float The value to be processed.
DESCRIPTION

Returns the absolute value of the argument. In other words, if value is a positive value, that
value will be returned; if value is a negative value, a value of the same magnitude but with
the opposite sign will be returned.

FUNCTION TYPE
This function is passive.

RETURN TYPE

int or £leat, depending on the type of the value argument.

ExaMpLE

Error := abs(PV - 8P}
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AcOSs( VALUE)
ARGUMENT Tvee DescripTiON
value float The value to be processed.
DESCRIPTION

Returns the angle theta in radians such that cos (theta) is equal (0 value.

FUNCTION TYPE

This function is passive.

RETURN TYPE
float.
EXAMPLE
theta := acos(l.0)
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ASIN( VALUE)
ARGUMENT TYpE DeSCRIPTION
value float The value to be processed.
DESCRIPTION

Returns the angle theta in radians such that sin (theta) is equal {0 value.

FUNCTION TYPE

This function is passive.

RETURN TYPE
float.
EXAMPLE
theta = asin(1.0)}
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ATAN( VALUE)
ARGUMENT Type DescrIpTION
value float The value to be processed.
DESCRIPTION

Retumns the angle theta in radians such that tan (theta) is equal 10 value.

FUNCTION TYPE

This function is passive.

RETURN TYPE
float.
EXAMPLE
theta := atan(l.0)
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ATAN2( A, B)
ARGUMENT TyeE DESCRIPTION
a float The value of the side that is opposite the angle theta.
b float The value of the side that is adjacent to the angle theta
DESCRIPTION

This function is equivalent to atan (a/b), except that it also considers the sign of both a and
b, and ensures that the return value is in the appropriate quadrant. It is also capable of
handling a zero value for b, thereby avoiding the infinity that would result if the single-
argument form of tan were used instead.

FUNCTION TYPE

This function is passive.

RETURN TYPE

float.

EXAMPLE

theta := atan2(1,1)}
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BEEP(FREQ, PERIOD)

BEeP( FREQ, PERIOD)

ARGUMENT Type DeScrRIPTION

freq int The required frequency in semitones.

period int The required period in milliseconds.
DESCRIPTION

Sounds the terminal’s beeper for the indicated period at the indicated pitch. Passing a value of
zero for period will turn off the beeper. Beep requests are not queued, so calling the function
will immediately override any previous calls. For those of you with a musical bent, the freq
argument is calibrated in semitones. On a more serious “note”, the Beep function can be a
useful debugging aid, as it provides an asynchronous method of signaling the handling of an

event, or the execution of a program step.

FUNCTION TYPE

This function is active.

RETURN TYPE

This function does not return a value.

ExXaMPLE

Beep (60, 100)

REVISICN 5

PAGE 115

IP7013761



CLEAREVENTS()

CRIMSON USER MANUAL

CLEAREVENTS()

ARGUMENT Tyre DescrirTION

None

DESCRIPTION

Clears the list of events displayed in the event log.

FUNCTION TYPE

This function is active.

RETURN TYPE

This function does not return a value.

ExaMPLE

ClearEvents {)
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CLOSEFILE(FILE)

CLoSseFILE(FILE)
ARGUMENT TypE DESCRIPTION
file int File handle as returned by OpenFile.
DESCRIPTION

Closes a file previously opened in a call to FileOpen () .

FUNCTION TYPE

This function is active.

RETURN TYPE

This function does not return a value.

EXAMPLE

CloseFile (hFile)
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CoMPACTFLASHEIECT()
ARGUMENT Type Descriprion
None
DESCRIPTION

Ceases all access of the CompactFlash card, allowing safe removal of the card.

FUNCTION TYPE

This function is active.

RETURN TYPE

This function does not return a value.

ExampLE

CompactFlashEject ()
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CoMPACTFLASHSTATUS()
ARGUMENT Tyee DESCRIPTION
None
DESCRIPTION

Returns the current status of the CompactFlash slot as an integer.

VaLue | STaTe DESCRIPTION

0 Empty Either no card is installed or the card has been ejected via a call to the
CompactFlashEject function.

{ Invalid The card is damaged, incorrectly formatted or not formatted at all.
Remember only FAT16 is supported.

2 Checking The G3 is checking the status of the card. This state occurs when a
card is first inserted into the G3.

3 Formatting | The G3 is formatting the card. This state occurs when a format
operation is requested by the programming PC,

4 Locked The operator interface is either writing to the card, or the card is
mounted and Windows is accessing the card.

3 Mounted A valid card is installed, but it is not locked by either the operator
interface or Windows.

FUNCTION TYPE

This function is passive.

RETURN TYPE

int.

EXAMPLE

d := CompactFlashStatus ()
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CoNTROLDEVICE( DEVICE, ENABLE)

ARGUMENT Type DescripTiON

device int Device to be enabled or disabled.

enable int Determines it device is enabled or disabled.
DESCRIPTION

Allows the database to disable or enable a specified communications device. The number to
be placed in the device argument to identify the device can be viewed in the status bar of the
Communications category when the device name is highlighted.

FUNCTION TYPE

This function is active.

RETURN TYPE

This function does not return a value,

ExXaMPLE

ControlDevice{l, true)}

Pace 120

http:/fwww.redlion.net/g3

IP7013766



FUNCTION REFERENCE

CopY(DEST, SRC, COUNT)

CoprY({DEST, SRC, COUNT)

ArGUMENT TYPE DESCRIPTION

dest int/float The first array element fo be copied to.

src int/float The first array element to be copied from.

count int The number of elements to be processed.
DESCRIPTION

Coples count array elements from szc onwards 1o dest onwards,

FUNCTION TYPE

This function is active.

RETURN TYPE

This function does not return a value.

EXAMPLE

Copy (Save[0], Workl[O0]},

100}
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COS{ THETA)
ARGUMENT Tvee DeSCRIPTION
theta float The angle, in radians, to be processed.
DESCRIPTION

Returns the cosine of the angle theta.

FUNCTION TYPE

This function is passive.

RETURN TYPE

float.

EXAMPLE

xp := radius*cos(theta)
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DATATOTEXT(DATA, LIMIT)

DATATOTEXT(DATA, LIMIT)

ARGUMENT Tyre DESCRIPTION

data int The first element in an array.

limit int The number of elements to process.
DESCRIPTION

Forms a string from array, taking each array element to be a single ASCII character.

FUNCTION TYPE

This function is active.

RETURN TYPE
estring.
EXAMPLE
String := DataToText (Datal[0], 8)
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DATE(Y, M, D)

ARGUMENT Tyre DEesCrIPTION
int The year to be encoded, in four-digit form.
m int The month to be encoded, from | to 12.
d int The date to be encoded, from 1 upwards.
DESCRIPTION

Returns a value representing the indicated date as the number of seconds elapsed since the
datum point of 1" January 1997. This value can then be used with other time/date functions.

FUNCTION TYPE

This function is passive.

RETURN TYPE

int.

EXaMPLE

t = Date(2000,12,31)
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DeCTOTEXT{DATA, SIGNED, BEFORE, AFTER, LEADING, GROUP)

DeCTOTEXT( DATA, SIGNED, BEFORE, AFTER, LEADING, GROUP)

ARGUMENT Tyee DESCRIPTION

data int Numeric data to be formatted.

signed int 0 —unsigned, 1 - soft sign, 2 — hard sign.

pefore int Number of digits to the lefi of the decimal point.

after int Number of digits to the right of the decimal point.

leading int 0 — leading zeros, 1 —no leading zeros.

group int 0 —no grouping, 1— group digits in threes.
DESCRIPTION

Formats the value in data as a decimal value according to the rest of the parameters. The

function is typically used to generate advanced formatting option via programs, or to prepare
strings to be sent via a raw port driver.

FUNCTION TYPE
This function is passive.

RETURN TYPE

cstring.

EXAMPLE

Text := DecToText{varl, 2, 5, 2, 1, 1)

REVISION 5
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DEG2RAD{THETA) CRIMSON UseR MANUAL
DeG2RAD( THETA)
ARGUMENT Type DESCRIPTION
theta float The angle to be processed.
DESCRIPTION

Returns theta converted from degrees to radians.

FuncTIon Type

This function is passive.

ReTURN TYpPE

float.

EXAMPLE

Load := Weight * cos (Deg2Rad(Angle))
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FUNCTION REFERENCE

DisABLEDEVICE(DEVICE)

Di1saBLEDEVICE( DEVICE)

ARGUMENT TyPE DESCRIPTION
device int The device to be disabled.
DESCRIPTION

Disables communications for the specified device. The number fo be placed in the device
argument to identify the device can be viewed in the status bar of the Communications
category when the device name is highlighted.

FUNCTION TYPE
The function is passive.

RETURN TYPE

This function does not return a value,

EXAMPLE

DigableDevice (1)

Revision 5
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DispOrF() CRIMSON USER MANUAL
DispOFF()
ARGUMENT TyPE DESCRIPTION
None float Turns backlight to display off.
DESCRIPTION
Turns backlight to display off.
FUNCTION TYPE
This function is active.
RETURN TYPE
This function does not return a value.
EXaMPLE
DispOff ()
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FUNCTION REFERENCE

DispON()

DisPON()
ARGUMENT Tyee BescripTION
None Turns backlight to display on..
DESCRIPTION

Turns backlight to display on.

FunCTION TYPE

This function is active.

RETURN TYPE

This function does not return a value.

EXAMPLE

DispOn (}
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ENABLEDEVICE(DEVICE)

CRIMSON USER MANUAL

ENABLEDEVICE( DEVICE)
ARGUMENT TYrE DESCRIPTION
device int The device to be enabled.
DESCRIPTION

Enables communications for the specified device. The number to be placed in the device
argument to identify the device can be viewed in the slatus bar of the Communications
category when the device name is highlighted.

FUNCTION TYPE
This function is pa

RETURN TYPE

ssive.

This function does not return a value.

EXAMPLE

EnableDevice (1)
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FUNCTION REFERENCE

EXP(VALUE}

EXP{ VALUE)
ARGUMENT Tvyee DesCRIPTION
value float The value to be processed.
DESCRIPTION

Returns e (2.7183) raised to the power of value.

FUNCTION TYPE

This function is passive.

RETURN TYPE

float.

EXAMPLE

VariableZ

= exp(l.609)
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EXPLO(VALUE) CRIMSON USER ManUAL
ExP1O{ vaLUE)
ARGUMENT Type DescripTION
value float The value to be processed.
DESCRIPTION

Returns 10 raised to the power of value.

FUNCTION TYPE

This function is passive.

RETURN TYPE

float

EXaMPLE

Variabled

= expl0(0.699)
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FUNCTION REFERENCE

FILL{ELEMENT, DATA, COUNT)

FILL{ ELEMENT, DATA, COUNT)

ARGUMENT Tyre DEscrIPTION

clement int/float The first array clement to be processed.

data int/float The data valuc to be written.

count int The number of elements to be processed.
DESCRIPTION

Sets count array clements from element onwards fo be equal 10 data.

FuncTion Type

This function is active.

RETURN TYPE

This function does not return a value.

ExaMpLE

Fill(List[O],

0, 100}

REVISION 5
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FIND{STRING,CHAR,SKIP)

CRIMSON USER MANUAL

FIND( STRING,CHAR, SKIP)

ARGUMENT Tyee DescripTION

string cstring The string to be processed.

char int The character to be found.

skip int The number of times the character is skipped.
DESCRIPTION

Returns the position of char in string, taking into account the number of skip occurrences
specified. The first position counted is 0. Returns -1 il chaz is not found. In the example

below, the position of “:”, skipping the first occurrence is 7.

Funcrion Type

This function is passive.

RETURN TYPE

int

ExAMPLE

Pogition :=

Find ("one: two: three",':',1)
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FUNCTION REFERENCE

FINDFILEFIRST{DIR)

FINDFILEFIRST{DIR)
ARGUMENT Tyee DescrIPTION
dir cstring Directory to be used in search.
DESCRIPTION

Returns the filename of name of the first file or directory located in the diz directory on the
CompactFlash card. Returns an empty string if no files exist or if no card is present. This
function can be used with the FindFileNext function to scan all files in a given directory.

FUNCTION TYPE

This function is active.

ReTURN TYPE

cstring.

EXAMPLE

Name := FindFileFirst(“/LOGS/LOGL")

REVISION 5
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FINDFILENEXT()

CRIMSON USER MANUAL

FINDFILENEXT()

ARGUMENT

Tvre

DescrirTION

None

DESCRIPTION

Returns the filename of the next file or directory in the direclory specified in a previous call
to the FindrileFirst function. Returns and empty string if no more files exist. This
function can be used with the FindFileFirst function to scan all files in a given directory.

FUNCTION TypE

This function is active.

RETURN TYPE

cstring.

ExaMPLE

Name := FindFileNext ()
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FUNCTION REFERENCE

FORMATCOMPACTFLASH()

FORMATCOMPACTFLASH()
ARGUMENT TyrPE DescripTION
None
DESCRIPTION

Formats the CompactFlash card in the terminal, thereby deleting all data on the card. You
should thus ensure that the user is given appropriate warnings before this function is invoked.

FUNCTION TYPE

This function is active.

RETURN TYPE

This function does not return a value.

EXAMPLE

FormatCompactFlash ()

REvISION 5
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GETDATE (TIME) AND FAMILY

CRIMSON LUSER MANUAL

GETDATE ( 77ME) AND FAMILY

ARGUMENT TypPE DESCRIPTION
time int The time value to be decoded.
DESCRIPTION

Each member of this family of functions returns some component of a time/date value, as
previously created by GetNow, Time or Date. The available functions are as follows. ..

FUNCTION DESCRIPTION

GetDate Returns the day-of-month portion of time.
GetDay Returns the day-of-week portion of time.
GetDays Returns the number of days in time.
GetHour Returns the hours portion of time.
GetMin Returns the minutes portion of time.
GetMonth Returns the month portion of time.
GetSec Returns the seconds portion of time.
GetWeek Returns the week-of-year portion of time.
GetWeeks Returns the number of weeks in time.
GetWeekYear | Returns the week year when using week numbers.
GetYear Returns the year portion of time.

Note that GetDays and GetWeeks arc typically used with the difference between two time
values to calculate how long has elapsed in terms of days or weeks. Note also that the vear

returned by GetweekYear is not always the same as that returned by Getyear, as the former
may return a smaller value if the last week of a year extends beyond year-end.

FUNCTION TYPE

These functions are passive.

RETURN TYPE

int.

EXAMPLE

d := GetDate (GetNow () — 12*60%&0)
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FUNCTION REFERENCE

GETMONTHDAYS(Y, M)

GeTtMoNTHDAYS( Y, M)

ARGUMENT TvrE DESCRIPTION

v int The vear to be processed, in four-digit form.

m int The month to be processed, from 1 to 12.
DESCRIPTION

Returns the number of days in the indicated month, accounting for leap years etc.
FUNCTION TYPE
This function is passive.

RETURN TYPE

int.

EXAMPLE

Days := GetMonthDays (2000,

3}
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GETNETID(PORT) CRIMSON USER MANUAL
GETNEeTID(PORT)
ARGUMENT Tyee DescripTiON
port int The index of the Ethernet port. Must be zero.
DESCRIPTION

Reports an Ethernet port’s MAC address as 17-character text string.

FUNCTION TYPE

This function is passive.

RETURN TYPE

cstring.

ExamMpLE

MAC := GetNetId(0)
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FUNCTION REFERENCE

GETNETIP(PORT)

GETNETIP( PORT)
ARGUMENT Tyre DESCRIPTION
port int The index of the Ethernet port. Must be zero.
DESCRIPTION

Reports an Ethernet port’s [P address as dotted-decimal text string.

FUNCTION TYPE

This function is passive.

ReTURN TYPE

cstring.

EXAMPLE

IP := GetNetIp(0)
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GETNow()

CRIMSON USER MaNUAL

GeTNow()

ARGUMENT

Tyre

DESCRIPTION

None

DESCRIPTION

Returns the current time and date as the number of seconds elapsed since the datum point of
1 January 1997. This value can then be used with other time/date functions.

FUNCTION TYPE

This function is passive.

RETURN TypE

int.

EXAMPLE

t

r= GetNow ()
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FUNCTION REFERENCE

GETNOWDATE()

GeTNowDATE()

ARGUMENT Type

DESCRIPTION

None

DESCRIPTION

Returns the number of seconds in the days that have passed since 1* of January 1997,

FUNCTION TYPE

This function is passive.

RETURN TYPE

int.

EXAMPLE

d:

= GetNowDate ()
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GETNOWTIME()

CRIMSON UsSER ManUAL

GeTNowTIME()

ARGUMENT

TypPE

DESCRIPTION

None

DESCRIPTION

Returns the time of day in terms of seconds.

FUNCTION TYPE
This function is passive.

RETURN TYPE

int.

EXAMPLE

t = GetNowTime ()

PAGE 144

http:/fwww.redlion.net/g3

IP7013790



FUNCTION REFERENCE

GETUPDOWNDATA(DATA, LIMIT)

GETUPDOWNDATA(DATA, LIMIT)

ARGUMENT Tyee DEeSCRIPTION

data int A steadily increasing source value.

limit int The number of values to generate.
DESCRIPTION

This function takes a steadily increasing value and converts it to a value that oscillates
between 0 and Iimit — 1. It is typically used within a demonstration database to generate
realistic looking animation, often by passing pispCount as the data paramcter so that the
resulting value changes on cach display update. If the cetUpbownstep function is called with
the same arguments, it will return a value indicating the direction of change of the data

returned by GetUpDownData.

FUNCTION TYPE

This function is passive.

RETURN TYPE

int.

EXAMPLE

Data := GetUpDownData (DispCount, 100}
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GETUPDOWNSTEP(DATA, LIMIT)

CRIMSON LSER MANUAL

GETUPDOWNSTEP( DATA, LIMIT)

ARGUMENT TYPE DEsCRIPTION

data int A steadily increasing source value.

limit int The number of values to generate.
DESCRIPTION

See cetUpbownData for a description of this function.

FUNCTION TYPE

This function is passive.

RETURN TYPE
int.
EXAMPLE
Delta := GetUpDownStep (DispCount, 100)
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FUNCTION REFERENCE

GOTOPAGE(NAME)

GOTOPAGE( VAME)
ARGUMENT Tyre DESCRIPTION
name Display Page The page to be displayed.
DESCRIPTION

Selects page name 10 be shown on the terminal’s display.

FuncTioN Type

This function is active.

RETURN TYPE

This function does not return a value.

EXAMPLE

GotoPage (Pagel)

REVISION 5
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GoToPrevious()

CRIMSON USER MaNUAL

GotoPrevious()

ARGUMENT TyPE

DESCRIPTION

None

DESCRIPTION

Causes the pane! to return to the previous page shown on the terminal’s display.

FUNCTION TYPE
This function is active.

RETURN TYPE

This function does not return a value.

EXAMPLE

GotoPrevious {}
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FUNCTION REFERENCE

HIDEPOPUR()

HipePorPupr()

ARGUMENT

TyPE

DESCRIPTION

None

DESCRIPTION

Hides the popup that was previously shown using ShowPopup.

FUNCTION TYPE

This function is active.

RETURN TYPE

This function does not return a value.

EXAMPLE

HidePopup ()
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INTTOTEXT{DATA, RADIX, COUNT) CRIMSON USER MANUAL

INTTOTEXT(DATA, RADIX, COUNT)

ARGUMENT Tyee DescripTION

data int The value to be processed.

radix int The number base to be used.

count int The number of digits to generate.
DESCRIPTION

Returns the string obtained by formatting data in base radix, generating count digits. The
value is assumed to be unsigned, so if a signed value is required, use sgn to decide whether to
prefix a negative sign, and then use Abs to pass the absclute value {0 IntToText.

FUNCTION TYPE

This function is passive.
RETURN TYPE

cstring.

ExaMPLE

PortPrint(l, IntToText (Value, 10, 4))
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FUNCTION REFERENCE

ISDEVICEONLINE(DEVICE)

IsDEVICEONLINE( DEVICE)

ARGUMENT Tvee DEeSCRIPTION
device int Reports if device is online.
DESCRIPTION

Reports if device is online or not. As device is marked as offline if a repeated sequence of
communications error have occurred. When a device is in the offline state, it will be polled

periodically to see if has returned online.

FUNCTION TYPE
This function is passive.

RETURN TYPE

int.

EXAMPLE

Okay := IsDeviceOnline (1)
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LEFT{STRING, COUNT)

CRIMSON USER MANUAL

LEFT( STRING, COUNT)

ARGUMENT Type DescripTION

string cstring The string to be processed.

count int The number of characters to return.
DESCRIPTION

Returns the first count characters from string.
FUNCTION TYPE

This function is passive.

RETURN TYPE

cstring.

ExampLE

AreaCode := Left{Phone, 3)
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FUNCTION REFERENCE LEN(STRING)

LEN(STRING)
ARGUMENT TypE DESCRIPTION
string cstring The string to be processed.
DESCRIPTION

Returns the number of characters in string.
FUNCTION TYPE

This function is passive.

RETURN TyrE

int.

EXAMPLE

Size := Len (Input)

REVISION 5 PAGE 153

IP7013799



LOG{VALUE) CRIMSON USER MANUAL
LoG(vaLUE)
ARGUMENT Type DESCRIPTION
value float The value to be processed.
DESCRIPTION

Returns the natural log of value.

FUNCTION TYPE

This function is passive.

RETURN TYPE

float.

EXAMPLE

Variablel

= log({5.0)
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FUNCTION REFERENCE

LoG10(vALUE)

LoGc10( vaLuE)
ARGUMENT TYPE DescripTION
value float The value to be processed.
DESCRIPTION

Returns the base-10 log of value.
FUNCTION TYPE

This function is passive.

RETURN TYPE

float.

EXAMPLE

Variabled := logl0(5.0)
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MAKEFLOAT{VALUE)

CRIMSON USER MANUAL

MAKEFLOAT{ VALUE)
ARGUMENT TyPE DESCRIPTION
value int The value to be converted.
DESCRIPTION

Reinterprets the integer argument as a floating-point value. This function does not perform a
type conversion, but instead takes the bit pattern stored in the argument, and assumes that

rather than representing an integer, it actually represents a floating-point value. It can be used
to manipulate data from a remote device that might actually have a different data type from
that expected by the communications driver.

FUNCTION TYPE

This function is passive,

RETURN TYPE

float.

ExampLE

fp := MakeInt(n);
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FUNCTION REFERENCE

MAKEINT(VALUE)

MAKEINT( VALUE)
ARGUMENT TyeE DescripTION
value flcat The value to be converted.
DESCRIPTION

Reinterprets the floating-point argument as an infeger. This function dogs not perform a type

conversion, but instead takes the bit pattern stored in the argument, and assumes that rather
than representing a {loating-point value, it actually represents an integer. It can be used to
manipulate data from a remote device that might actually have a different data type from that
expected by the communications driver.

FUNCTION TYPE

This function is passive.

RETURN TYPE

int.

EXAMPLE

n := MakeInt (fp)
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Max(a, B) CRIMSON USER MANUAL
Max(4, B)
ArGUMENT Tyre DescripTiON
a int/ float The first value to be compared.
b int / float The second value to be compared.
DESCRIPTION

Returns the larger of the two arguments.

FuNCTION TYPE

This function is passive.

RETURN TYPE

int or float, depending on the type of the arguments.

ExAMPLE

Larger := Max{(Tankl, Tank2)
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FUNCTION REFERENCE

MEAN(ELEMENT, COUNT)

MEAN( ELEMENT, COUNT)

ARGUMENT Tvee DESCRIPTION

element int/ float The first array element to be processed.

count int The number of elements to be processed.
DESCRIPTION

Returns the mean of the count array elements from element onwards.

FuncTION TYPE

This function is passive.

RETURN TYPE

float.

EXaMpPLE

Average = Mean (Datal0],

10)

REVISION 5
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MID{STRING, POS, COUNT) CRIMSON USER MANUAL

MID(STRING, POS, COUNT)

ARGUMENT Tvee DESCRIPTION

string cstring The string to be processed.

pos int The position at which to start.

count int The number of characters to retum,
DESCRIPTION

Returns eount characters from position pos within string, where 0 is the first position.
FUNCTION TYPE

This function is passive.

RETURN TYPE

cstring.

EXAMPLE

Exchange := Mid{Phone, 3, 3)
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FUNCTION REFERENCE

Min(A, B)

Min(4, B)
ARGUMENT TyPE DESCRIPTION
a int/ float The first value to be compared.
b int/ float The second value to be compared.
DESCRIPTION

Returns the smaller of the two arguments.

FuncTIon Type

This function is passive.

RETURN TYPE

int Or £loat, depending on the type of the arguments.

EXAMPLE

Emaller := Min{Tankl, TankZ2)

REVISION 5
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MuLDIV(A, B, )

CRIMSON USER MANUAL

MuLDiv(4, 8, ©)

ARGUMENT TYPE DescripTiON

a int First value.

b int Second value.

c int Third value.
DESCRIPTION

Returns a*b/c. The intermediate math is done with 64-bit integers to avoid overflows,

FUNCTION TYPE

This function is passive.

RETURN TYPE

int,

ExampLE

d := MulDiv(a,

b, o)
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FUNCTION REFERENCE

MUTESIREN()

MUTESIREN()

ARGUMENT Tyee DESCRIPTION

Nene

DESCRIPTION

Turns off the operator panel’s internal siren.
FUNCTION TYPE

This function is active.

RETURN TYPE

This function does not return a value.

EXAMPLE

MuteS8iren ()
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Nor()

CRIMSON LISER MANUAL

Nor()

ARGUMENT

Tyre

DESCRIPTION

Neone

DESCRIPTION

This function does nothing.

FUNCTION TYPE

This function is active.

RETURN TYPE

This function does not return a value.

EXAMPLE

Nop (}
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FUNCTION REFERENCE

OPENFILE(NAME, MODE)

OPENFILE( NMAME, MODE)

ARGUMENT Tyee DEescrIPTION

name cstring The file to be opened.

mode int The mode in which the file is to be opened.
DESCRIPTION

Returns a handle to the file name located on the CompactFlash card. This function is restricted

to a maximum of four open files at any given time. The CompactFlash card cannot be
unmounted while a file is open. The only acceptable mode parameter is currently zero, which
indicates read-only access to an ASCII file.

FUNCTION TYPE

This function is active.

RETURN TYpE

int.

EXAMPLE

hFile := QOpenFile(/LOGS/LOGL/01010101.csv”, 0)
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Pi()

CRIMSON USER MANUAL

P1()

ARGUMENT TYPE DESCRIPTION

None

DESCRIPTION

Returns pi as a floating-point number.
FuNCTION TYPE

This function is passive.

RETURN TYPE

float.

EXAMPLE

Scale = Pi() /180
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FUNCTION REFERENCE PLAYRTTTL (TUNE)

PLAYRTTTL (7une)
ARGUMENT TyPE Descriprion
Tune cstring The tune to be played in RTTTL representation.
DESCRIPTION

Plays a tune using the terminal’s internal beeper. The tune argument should contain the tune
to be played in RTTTL format—the format used by a number of cell phones for custom ring
tones. Sample tunes can be obtained from many sites on the World Wide Web.

FUNCTION TYPE
This function is active.
RETURN TYPE

This function does not return a value.

EXAMPLE

PlayRTTTL ("TooSexy:d=4,0=5 ,b=40:16Ff,16qg,16f,16g,16f.,16f, 16g,16%f,16g,16g#
.,16g#,16g,16g¥#,16g,16f. ,16f,16qg,16f,16g,16f.,16f,16g,16£f,16g,16£. ,16£,16
g,16f,16g,16g#.,16g#,16g,16g#,16g,16f.,16f,16g,16F,16g,32F.")

REVISION 5 PaGE 167

IP7013813



POPDEV{ELEMENT, COUNT)

CRIMSON USER MANUAL

PoprDEev( ELEMENT, COUNT)

ARGUMENT TYPE DescripTION

element int/ fleat The first array element to be processed.

count int The number of elements to be processed.
DESCRIPTION

Returns the standard deviation of the count array elements from element onwards, assuming
the data points to represent the whole of the population under study. If you need to find the
standard deviation of a sample, use the stdpbev function instead.

FUNCTION TYPE

This function is passive.

RETURN TYPE

float.

EXAMPLE

Dev := PopDev(Datal[0], 10)
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FUNCTION REFERENCE

PORTCLOSE(PORT)

PORTCLOSE( PORT)
ARGUMENT TYPE DESCRIPTION
port int Closes the specified port.
DESCRIPTION

This function is used in conjunction with the active or passive TCP raw port drivers to close
the selected port by gracefully closing the connection that is attached to the associated socket.

FUNCTION TYPE

This function is active.

RETURN TYPE

This function does not return a value.

EXAMPLE

PortClose (6)
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PORTINPUT{PORT, START, END, TIMEOUT, LENGTH) CRIMSON USER MANUAL

PORTINPUT( PORT, START, END, TIMEOUT, LENGTH)

ARGUMENT TypE DESCRIPTION

port int The raw port to be read.

start int The start character to match, if any.

end int The end character to match, if any.

Cimeout int The inter-character timeout in milliseconds, if any.

length int The maximum number of characters to read, if any.
DESCRIPTION

Reads a string of characters from the port indicated by port, using the various other
parameters to control the input process. If start is non-zero, the process begins by waiting
until the character indicated by this parameter is received. If start is zero, the receive
process begins immediately. The process then continues until one of the following conditions
has been met. ..

®  endis non-zero and a character matching end is received.
e  timeout is non-zero, and that period passes without a character being received.
® length is non-zero, and that many characters have been received.

The function then returns the characters received, not including the start or end byte. This
function is used together with Raw Port drivers to implement custom protocols using
Crimson’s programming language. It replaces the RYOP functionality found in Edict.

FUNCTION TYPE

This function is active.

RETURN TYPE
cstring.
ExXAMPLE
Frame := PortInput(l, '*', 13, 100, 200)
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FUNCTION REFERENCE

PORTPRINT(PORT, STRING)

PORTPRINT( PORT, STRING)

ARGUMENT Tyre Descriprion

port int The raw port fo be written to.

string cstbring The text string to be transmitied.
DESCRIPTION

Transmits the text contained in string to the port indicated by port. The port must be
configured to use a raw driver, such as the raw serial port driver, or either of the raw TCP/IP
drivers. The data will be transmitted, and the function will return. The port driver will handle
handshaking and control of transmitter enable lines as required.

FUNCTION TYPE

This function is active.

RETURN TYPE

This function does not return a value.

ExampLE

PortPrint (1,

"ABCD")
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PORTREAD(PORT, PERIOD)

CriMsoN UsEr MaNUAL

PORTREAD( PORT, PERIOD)

ARGUMENT TYPE DESCRIPTION

port int The raw port to be read.

pericd int The time to wait in milliseconds.
DESCRIPTION

Attemnpts to read a character from the port indicated by port. The port must be configured to

use a raw driver, such as the raw serial port driver, or either of the raw TCP/IP drivers. If no

data is available within the indicated time period, a value of —1 will be returned. Setting

peried o zero will result in any queued data being returned, but will prevent Crimson from
waiting for data to arrive if none is available.

FUNCTION TYPE

This function is active.

RETURN TYPE

int.

EXAMPLE

Data := PortRead(l, 100}
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FUNCTION REFERENCE

PORTWRITE(PORT, DATA)

PORTWRITE( PORT, DATA)

ARGUMENT TypE DescrIipTION

port int The raw port to be written to.

data int The byte to be transmitted.
DESCRIPTION

Transmits the byte indicated by data on the port indicated by port. The port must be
configured to use a raw driver, such as the raw serial port driver, or either of the raw TCP/IP
drivers. The character will be {ransmitted, and the function will return. The port driver will

handle handshaking and contro! of transmitter enable lines as required.

FUNCTION TYPE

This function is active.

RETURN TYPE

This function does not return a value.

ExampLE

PortWrite (1,

‘AI)
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POWER(VALUE, POWER)

CRIMSON USER MANUAL

POWER( VALUE, POWER)

ARGUMENT Tree DescrIPTION

value int/ float The value to be processed.

power int/ float The power to which value is to be raised.
DESCRIPTION

Returns value raised to the powez-th power.
FUNCTION TYPE

This function is passive,

RETURN TYPE

int Or £loat, depending on the type of the value argument.

ExampLE

Volume := Power (Length, 3)
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FUNCTION REFERENCE RADZDEG(THETA)

RAD2DEG( THETA)
ARGUMENT TypE DESCRIPTION
theta float The angle to be processed.
DESCRIPTION

Retumns theta converted from radians to degrees.

FUNCTION TYPE

This function is passive:

RETURN TYPE
float.
EXAMPLE
Right := Rad2Deg(Pi(}/2)
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RANDOM(RANGE) CRIMSON USER MANUAL
RANDOM( RANGE)
ARGUMENT Tyee DESCRIPTION
range int The range of random values to produce.
DESCRIPTION

Returns a pseudo-random value between 0 and range-1.

FUNCTION TYPE

This function is passive.

RETURN TYPE
int,
EXAMPLE
Noise := Random {100}
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FUNCTION REFERENCE

READDATA(ARRAY[ELEMENT],COUNT)

ReADDATA(ARRAY[ELEMENT],COUNT)

ARGUMENT TyPe Descriprion
None int Reads the indicated bit(s) out of the specified PLC.
DESCRIPTION

This function is used with mapped arrays which have their read policy set to Monual. It

instructs Crimson to read count elements from the indicated clement array. The function will
return immediately, and the read will be performed on the next comms scan.

FUNCTION TYPE

This function is active.

RETURN TYPE

int.

EXAMPLE
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READDATA(DATA, COUNT)

CRIMSON USER MANUAL

READDATA(DATA, COUNT)

ARGUMENT TyPE DescripTION

data any First array element to be read.

count int Number of elements to be read.
DescrIPTION

Requests that count elements from array element data onwards to read on the next comms
scan. This function is used with arrays that have been mapped to external data, and which
have their read policy set to Read Manuaily. The function returns immediately, and does not

wait for the data to be read.

FUNCTION TYPE

This function is active.

RETURN TYPE

This function does not return a value.

EXAMPLE

ReadData {(arrayl[8],
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FUNCTION REFERENCE

READFILELINE(FILE)

READFILELINE( FILE)
ARGUMENT TypE DESCRIPTION
file int File handle as returned by CpenFile.
DESCRIPTION

Returns a single line of text from file.

FUNCTION TYPE

This function is active.

RETURN TYPE

cstring.

ExamMPLE

Text

= ReadFilelLine (hFile)
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RIGHT(STRING, COUNT)

CRIMSON USER MANUAL

RIGHT(STRING, COUNT)

ARGUMENT TypE Descriprion

string cstring The string to be processed.

count int The number of characters to return.
DESCRIPTION

Returns the last count characters from string.

FUNCTION TYPE

This {unction is passive.

RETURN TYPE
cstring.
EXAMPLE
Local := Right(Phone,
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FUNCTION REFERENCE SCALE(DATA, R1, R2, E1, E2)

ScALE(DATA, R1, R2, E1, E2)

ARGUMENT Type DescripTiON

data int The value to be scaled.

rl int The minimum raw value stored in data..

r2 int The maximwm raw value stored in data..

el int The engineering value corresponding to z1.

&2 int The engineering value corresponding to x.2.
DESCRIPTION

This function linearly scales the data argument, assuming it to contain values between x1
and z2, and producing a return value between el and e2. The internal math is implemented
using 64-bit integers, thereby avoiding the overflows that might result if you attempted to
scale very large values using Crimson’s own math operators.

FUNCTION TYPE

This function is passive.
RETURN TYPE

int.

ExampLE

Data := Scale([D100], 0, 4095, 0, 99989)
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SENDMAIL(RCPT, SUBIECT, BODY)

CRIMSON USER MANUAL

SENDMAIL( RCPT, SUBJECT, BODY)

ARGUMENT Type DESCRIPTION
rept int The recipient’s index in the database’s address book.
subject cstring The required subject line for the email.
body cstring The required boy text of the email.
DESCRIPTION

Sends an email from the operator interface. The function returns immediately, having first
added the required email to the system’s mail queue. The message will be sent to the mail
server that was configured for the database.

FuNCTION TYPE

This function is active.

RETURN TYPE

This function does not return a value.

ExXaMpLE

SendMail (1,

“"Test Subject Line”, “Test Body Text”)
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FUNCTION REFERENCE

SETLANGUAGE{CODE)

SeETLANGUAGE( CODE)
ARGUMENT TYpE DESCRIPTION
Code int The language to be selected.
DESCRIPTION

Set the terminal’s current language to that indicated by code.

FuUNCTION TYPE
This function is active.
RETURN TYPE

This function does not return a value.

EXAMPLE

SetLanguage (1)
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SETNOW(TIME) CRIMSON USER MANUAL
SerNow( 77ME)
ARGUMENT TYPE DEeSCRIPTION
time int The new time to be set.
DESCRIPTION

Sets the current time via an integer that represents the number of seconds that have elapsed
since 1% January 1997. The integer is typically generated via the other time/date functions.

FUNCTION TYPE

This function is active.

RETURN TypPE

This function does not return a value.

EXAMPLE

SetNow (252288000)
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FUNCTION REFERENCE

SGN(VALUE)

SGN(VALUE)
ARGUMENT Tyre DESCRIPTION
value int/ float The value to be processed.
DESCRIPTION

Returns ~1 if value is less than zero, +1 if it is greater than zero, or 0 if it is equal to zero.

FuncTIon TYpe

This function is passive.

int or £leat, depending on the type of the value argument.

RETURN TYPE

ExampLE

State

i= Sgn {Level) +1

REVISION 5

PaGE 185

IP7013831



SHOWMENU(NAME) CRIMSON LSER MANUAL
SHOWMENU( NAME)
ARGUMENT Tyee DEeSCRIPTION
name Display Page Display page to show as popup menu.
DESCRIPTION

Displays the page specified as a popup menu. This function is only available with on units
fitted with touch-screens. Popup menus are shown on top of whatever is already on the
screen, and are aligned with the left-hand side of the display.

FuncTion TYPE

This function is active.

RETURN TYPE

This function does not return a value.

ExampLE

ShowMenu {(Page2)
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FUNCTION REFERENCE

SHOWPOPUP{NAME)

SHOWPOPUP({ NAME)
ARGUMENT Tvee DESCRIPTION
name Display Page The page to be displayed as a popup.

DESCRIPTION

Shows page name as a popup on the terminal’s display. The popup will be centered on the
display, and shown on top of the existing page. The popup can be removed by calling the
HidePopup () function. It will also be removed if a new page is selected by using the
GotoPage function or a suitably defined keyboard action.

FUNCTION TYPE

This function is active.

RETURN TYPE

This function does not return a value.

EXAMPLE

ShowPopup (Popupl)
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SIN{THETA) CRIMSON USER MANUAL
SIN{ THETA)
ARGUMENT TvPE Descriprion
theta float The angle, in radians, to be processed.
DESCRIPTION

Returns the sine of the angle theta.

FUNCTION TYPE

This function is passive.

RETURN TYPE

float.

EXAMPLE

yp := radius*sin(theta)
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FUNCTION REFERENCE

SIRENON()

SIRENON()

ARGUMENT

Type

DESCRIPTION

None

DESCRIPTION

Turns on the operator panel’s internal siren.

FUNCTION TYPE

This function is active.

RETURN TYPE

This function does not return a value.

ExamMpLE

SirenoOn ()
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SLEEP(PERIOD) CRIMSON USER MANUAL
SLEEP( PERIOD)
ARGUMENT Type DESCRIPTION
period int The period for which to sleep, in milliseconds.
DESCRIPTION

Sleeps the current task for the indicated number of milliseconds. This function is normally

used within programs that run in the background, or that implement custom communications

using Raw Port drivers. Calling it in response to triggers or key presses is not recommended,

FUNCTION TYPE

This function is active.

RETURN TYPE

This function does not return a value.

EXAMPLE

Sleep (100)

Pace 190

hitp://www.redlion.net/g3

IP7013836



FUNCTION REFERENCE

SQRT(VALUE)

SQRT( VALUE)
ARGUMENT Tyee DescripTION
value int/ float The value to be processed.
DESCRIPTION

Returns the square root of value.
FUNCTION TYPE

This function is passive,

RETURN TYPE

int or £loat, depending on the type of the value argument.

EXAMPLE

Flow := Const * Sqgrt (Input)
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STDDEV(ELEMENT, COUNT)

CRIMSON USER MANUAL

STDDEV( ELEMENT, COUNT)

ARGUMENT Type DESCRIPTION

element int/float The first array element to be processed.

count int The number of elements to be processed.
DESCRIPTION

Returns the standard deviation of the count array elements from element onwards, assuming
the data points to represent a sample of the population under study. If you need to find the

standard deviation of the whole population, use the popbev function instead.

FUNCTION TYPE

This function is passive.

RETURN TYPE

float.

EXAMPLE

Dav := StdDev{Datal0], 10}
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FUNCTION REFERENCE

STOPSYSTEM()

SToPSYSTEM()

ARGUMENT

TyPe

DescripTION

None

DESCRIPTION

Stops the operator interface (o allow a user to update the database. This function is typically
used when serial programming is required with respect to a unit whose programming port has

been allocated for communications. Calling this function shuts down all communications, and

thereby allows the port to function as a programming port once more.

Funcrion Type

This function is active.

RETURN TYPE

This function does not return a value.

EXAMPLE

StopSystem ()
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STRIP(TEXT, TARGET) CRIMSON USER MANUAL

STRIP( TEXT, TARGET)

ArcumMenT Tyre DescrirTiON

text cstring The string to be processed.

target int The character to be removed.
DESCRIPTION

Removes all accurrences of a given character from a text string.

FUNCTION TYPE

This function is passive.

RETURN TYPE

cstring.

EXAMPLE

Textl := “Mississippi”
Text?2 := Strip{Textl, 's')

Text2 now contains “Miiippi”.
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FUNCTION REFERENCE

SUM(ELEMENT, COUNT)

SUM( ELEMENT, COUNT)

ARGUMENT Tyee DESCRIPTION

element int/ fleat The first array element to be processed.

count int The number of elements to be processed.
DESCRIPTION

Returns the st of the count array elements from element onwards.
FuNCTION TYPE

This function is passive.

RETURN TYPE

int or £loat, depending on the type of the value argument.

EXAMPLE

Total := Sum(Datal[0], 10}
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TAN{THETA} CRIMSON USER MANUAL
TAN( THETA)
ARGUMENT Type DescripTION
theta float The angle, in radians, to be processed.
DESCRIPTION

Returns the tangent of the angle theta.

FUNCTION TYPE
This function is passive.
RETURN TYPE

float.

EXAMPLE

yp = xp * tan{theta)
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FUNCTION REFERENCE TeXTTOFLOAT(STRING)

TEXTTOFLOAT(STRING)
ARGUMENT TYPE DESCRIPTION
string cstring The string to be processed.
DESCRIPTION

Returns the value of string, treating it as a floating-point number. This function is oflen
used together with Mid to extract values from strings received from raw serial ports. It can
also be used to convert other string values into floating-point numbers.

FUNCTION TYPE
This function is passive.
RETURN TYPE

float

EXAMPLE

Data := TextToFloat ("3.142"})
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TexTTOINT{STRING, RADIX)

CRIMSON UsER MANUAL

TEXTTOINT(STRING, RADIX)

ARGUMENT Type Descriprion

string cstring The string to be processed.

radix int The number base to be used.
DESCRIPTION

Returns the value of string, treating it as a number of base radix This funclion is often
used together with Mid fo extract values from strings received from raw serial ports. It can
also be used to convert other string values into integers.

FUNCTION TYpE

This function is passive.

RETURN TYPE

int.

EXAMPLE

Data := TextTolnt(vl1234",

10)
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FUNCTION REFERENCE

TiME(H, M, S)

TIME(H, M, S)

ARGUMENT Type DesScrIPTION

h int The hour to be encoded. from 0 to 23.

m int The minute to be encoded, from 0 to 59.

s int The second to be encoded. from 0 to 59.
DESCRIPTION

Returns a value representing the indicated time as the number of seconds elapsed since
midnight. This value can then be used with other time/date functions. It can also be added to
the value produced by pate to produce a value that references a particular time and date.

FUNCTION TYPE
This function is passive.

RETURN TYPE

int.

EXAMPLE

t := Date (2000,12,31) + Time(12,30,0)
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